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Introduction 

The Consent Agreement (CA) As Amended under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) Sections 120 and 106(a), the Federal 
Facility Compliance Agreement (FFCA), and the Federal Facility Agreement for Control and 
Abatement of Radon-222 Emissions (FFA-CARE) between the U.S. Department of Energy 
(DOE) and the U.S. Environmental Protection Agency (U.S. EPA) signed September 20, 1991, 
July 18, 1986, and November 19, 1991, respectively, require that monthly reports be 
submitted to the U.S. EPA regarding progress made to meet the provisions of those 
agreements. This report fulfills those requirements by describing actions undertaken at the 
Fernald Environmental Management Project (FEMP) during the period July 1 through July 31 I 
1993, and planned actions for the period August 1 through August 31, 1993. 
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WORK ASSIGNMENTS AND PROGRESS 

Descriptions of work progress are presented in the following sections and/or enclosures to this 
report: 

0 CA Section IX - Removal Actions. 

0 CA Section X - Remedial Investigation/Feasibility Study. 

0 Enclosure A - Wastewater Flows and Radionuclide Concentrations 
under CA Section XXIIi.6. 

0 Enclosure B - FFCA: Initial Remedial Measures and Other Open 
Actions. 

0 Enclosure C - FFA: Control and Abatement of Radon-222 Emissions. 

0 Enclosure D - D r illing/Bori ng Logs 

I 

CA Section IX. Removal Actions 

This section provides an update of activities associated with the implementation of Removal 
Actions (RAs) at the FEMP during June 1993. information is presented for each of the 
Removal Actions identified in the Consent Agreement As Amended. 

Phase I Removal Actions 

0 RA No. 1, Contaminated Water Under FEMP Buildings. 

0 RA No. 2, Waste Pit Area Run-off Control. 

0 RA No. 3, South Groundwater Contamination Plume. 

0 RA No. 4, Silos 1 and 2. 

0 RA No. 5, Decant Sump Tank. 

0 RA No. 6, Waste Pit 6 Residues. 

0 RA No. 7, Plant 1 Pad Continuing Release. 
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Phase II Removal Actions 

0 

' 0  

0 

0 

0 

0 

0 

0 

0 

0 

0 

RA No. 8, Inactive Flyash Pile Control. 

RA No. 9, Removal of Waste Inventories. 

RA No. 10, Active Flyash Pile Controls. 

RA No. 11, Pit 5 Experimental Treatment Facility. 

RA No. 12, Safe Shutdown. 

RA No. 13. Plant 1 Ore Silos. 

RA No. 14, Contaminated Soils Adjacent to Sewage Treatment Plant 
Incinerator. 

RA No. 15, Scrap Metal Piles. 

RA No. 16, Collect Uncontrolled Production Area Runoff--Northeast. 

RA No. 17, Improved Storage of Soil and Debris. 

RA No. 18, Control Exposed Material in Pit 5. 

Phase I l l  Removal Actions 

0 

0 

0 

o 

0 

0 

RA No. 19, Plant 7 Dismantling. 

RA No. 20, Stabilization of UNH Inventories. 

RA No. 21, Expedited Silo 3. 

RA No. 22, Waste Pit Area Containment Improvement. 

RA No. 23, Inactive Flyash Pile. 

RA No. 24, Pilot Plant Sump. 
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CA Section IX. Removal Actions (continued) 

0 RA No. 25, Nitric Acid Tank Car and Area. 

0 

0 

0 

RA No. 26, Asbestos Removals (Asbestos Program). 

RA No. 27, Management of Contaminated Structures at the FEMP. 

RA No. 28, Contamination at the Fire Training Facility 
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RA No. 1, Contaminated Water Under FEMP Buildings 

Pumping at all Plants and treatment of perched groundwater remained halted during July due 
to the spill of Uranyl Nitrate Hexahydrate on April 27 and the subsequent shutdown of all 
Plant 8 operations. 

RA No. 2, Waste Pit Area Runoff Control 

This removal action was completed on August 30, 1992. 

RA No. 3, South Groundwater Contamination Plume 

Part 1 

On January 31, 1991, the U.S. EPA approved the Work Plan for Part 1, Alternate Water 
Supply for two industrial users, Albright & Wilson Americas and Delta Steel. Subsequently, 

'The U.S. EPA and Ohio EPA approved deleting Delta Steel from the current scope of the 
project. The Delta Steel hookup will be delayed until the planned public water supply can 
service the facility. The FEMP prepared a revised Work Plan (Revision 1) and issued it to 
the EPAs to reflect this and other changes that have occurred. A summary of the most recent 
and ongoing activities for Part 1 are listed below: 

The FEMP completed a 60-day continuous testing period on May 24, 1993. The continuous 
test was delayed until plan received approval from the Ohio EPA. The system continues to 
operate satisfactorily. Provisions are being made to turn possession of the system over to 
AWA. Legal representatives from the Justice Department and Albright & Wilson Americas 
are handling final acceptance of the alternate water supply. Negotiations for easement 
payments to several affected property owners continues. A court hearing was held June 7, 
1993, on the Linesch property with the final judgement ruled in favor of DOE. 

. 

Part 2 

This project was divided into five construction bid packages. These include: 2A - 
groundwater discharge pipeline (pressure flow) and outfall pipeline (gravity flow) from south of 
Willey Road to and including Manhole 1838; 281 - Manhole 1838 to Great Miami River; 282 - 
Aeration Facility; 2C - recovery well field; and 2D - test well installation and-pump test. The . 
following is the status of the Part 2 activities: 

The FEMP installed the Outfall Pipeline section of Part 2A and 281 portions of the projects, 
and they were operational on May 1, 1993. Accordingly, the existing outfall pipeline was 
removed from service. This removes an EPA concern that the existing pipeline was subject to ,. 
I eaki n g . 

' 

-< . . 
_ I  

5 0 5  .- , I 

? '  



CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending July 31, 1993 

RA No. 3, South Groundwater Contamination Plume (continued) 

The FEMP completed the last phase of the Part 2D pump test on June 5. The FEMP 
analyzed the data obtained from each phase of the pump test (step drawdown, constant rate, 
and recovery period) to evaluate the various hydrogeologic parameters of the aquifer in the 
immediate vicinity of the South Plume Well Field. Based on the results, The FEMP prepared 
a vertical capture letter. This letter assessed preliminary pump test results, determined that 
the planned pumping rate for the South Plume Recovery System should be adequate, and 
confirmed the previously recommended lengths and depths of the screened interval for the 
remaining four South Plume recovery wells. A meeting was held on June 30 to present the 
data to OEPA and U.S. EPA before proceeding with the remaining well installation. 
Subsequently, The FEMP drilled the remaining four recovery wells. The pumps and screens 
will be set the week of August 2, 1993. The well field construction is on schedule for 
completion before the August 28 start up date. Final analysis of the data and a pump test 
report are in progress. 

The FEMP completed installation of the new 700 gpm pumps at the Stormwater Retention 
Basin. This increased flow rate will increase the probability that no overflow of the Stormwater 
Retention Basin will occur in the future. 

Part 3 

The FEMP prepared the Work Plan for Parts 2 and 3 as one document. The plan entails 
installing and operating an Interim Advanced Wastewater Treatment (IAWWT) System to 
reduce uranium contaminant loading discharged to the Great Miami River to a level less than 
1,700 pounds per year. Due to the relocation of the Part 2 well field to an area having a 
higher concentration of uranium, the IAWWT system capacity was expanded to maintain the 
1,700 pound per year maximum level. The IAWWT system includes two treatment units. The 
IAWWT unit located at the Storm Water Retention Basin consists of two trailer-mounted 
assemblies, each with a nominal 150 gpm capacity or a total nominal 300 gpm capacity. The 
unit located at the Biodenitrification Effluent Treatment System has a nominal capacity of 100 
gpm. Current activities are described below. 

IAWWT Stormwater Retention Basin Unit 

During July the IAWWT Stormwater Retention Basin Unit operated when stormwater and 
Cartridge Filter elements were available. However, the units continue to use cartridge filter 
elements excessively during operation, and the FEMP has had problems keeping the filter 

- elements in stock. Accordingly, plans are being made to install multimedia filtration upstream 
,. :: . of the Ion Exchange units. The filter units will be installed in the Uranium Reduction in FEMP 

Discharge facility discussed in Section 5. 
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RA No. 3, South Groundwater Contamination Plume (continued) 

IAWWT Biodenitrification Effluent Treatment Svstem Unit 

The FEMP received the new Sand Filtration system on July 14, and it is currently being 
installed. Installation will be complete by August 9. The FEMP has not received the two new 
ion exchange vessels: however, the system will be able to run at up to 50 gallons/minute 
using the one existing ion exchange vessel that will be retained. One ion exchange vessel 
will begin operation the week of August 16, with the startup of the remaining ion exchange 
vessels shortly thereafter. 

Part 4 

Part 4 of the South Groundwater Contamination Plume Removal Action Work Plan involves 
groundwater monitoring and institutional controls. 

Private homeowner and existing RVFS well sampling in the South Plume area continues. The 
two homeowner treatment systems installed south of the FEMP continue to operate 
successfully. 

Part 5 

Part 5 was added to the South Plume in order to address the relocation of the Part 2 well 
field. It includes the groundwater modeling and geochemical investigation of an area south of 
the well field to determine the location of the leading edge of the 20 ppb uranium- 
contaminated groundwater. Part 5 includes evaluating the location of plumes associated with 
the Paddy's Run Road Site and the impact on these plumes by pumping the FEMP Part 2 
Recovery Well Field. Part 5 also includes performing the required field sampling, data 
analysis and computer modeling flow and particle tracking to enable setting the location and 
design of the Part 2 Recovery Well Field. 

The geochemical investigation is divided into four phases: 

Phase I - two traverse lines of hydropunch borings within the alluvium area and concurrent 
sampling of existing nearby wells. The FEMP completed Phase I on August 25, 1992. Only 
one hydropunch sample exceeded 20 ppb uranium. 

Phase II - two traverse lines of monitoring wells with corresponding hydropunch sampling 
north and south of the proposed recovery well field. Phase II began in late March 1993. Six 
2000-series wells and four 3000-series wells have been completed. Three 2000-series wells 
(the primary wells) and one 3000-series well were installed prior to the Part 2 D  Pump Test. 
The remaining two 3000-series wells will be completed in August. 
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RA No. 3, South Groundwater Contamination Plume (continued) 

Phase Ill - seven piezometers clustered near proposed extraction well R-4. The seven 
piezometer cluster located near proposed Recovery Well No. 4 was installed in early May as 
part of the Part 2D pump test construction package. Samples from these piezometers were 
taken to evaluate the vertical extent of the uranium contamination within the aquifer. 
Hydropunch investigations associated with Phase Ill have identified two piezometers (391 6 
and 3917) where uranium samples exceeded 20 ppb. 

Phase IV - soil vapor sampling. 

A need and location for a soil vapor survey will be determined after 20 ppb isopleth is located 
and Phase I, II, I l l ,  data and proposed pumping under the Design, Monitoring, and Evaluation 
Program Plan are evaluated. After all uranium data is collected from Phases I, I I ,  and Ill, a 
summary report of the 20 ppb isopleth will be prepared. 

RA No. 4, Silos 1 and 2 

Completed the installation bentonite in Silos 1 and 2 on November 28, 1991. 

The DOE submitted an evaluation detailing a revised method for determining the effectiveness 
of the bentonite in the silos to the U.S. EPA on December 17, 1992. As discussed with US. 
EPA on April 13, 1993, information contained in the revised Bentonite Effectiveness 
Evaluation document will be incorporated into the Removal Action Final Report. 

As defined in the Removal Action Work Plan and the FFA-CARE, Enclosure C includes data 
associated with monitoring the effectiveness of the bentonite installation. 

I 

RA No. 5, K-65 Decant Sump Tank 

The FEMP completed removal of the liquid from the K-65 Decant Sump Tank on April 16, 
1991, when the liquid was transferred to the holding tanks in Plant 2/3. Treatment of the 
decant liquid based on the Material Evaluation Form and available analytical results was 
completed on May 12, 1992. 

Current activities include monitoring the liquid level of the K-65 Decant Sump Tank and 
performing maintenance as required. Per requirements of the Work Plan, Operable Unit 4 Will 
advise DOE-FN when pumping operations are to resume. 
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~~~ 

Open, behind February 19, 
schedule 1995 

RA No. 6, Waste Pit Residues 

This removal action was completed December 19, 1990. 

RA No. 7, Plant 1 Pad Continuing Release 

This removal action consists of three stages. Stage I, which implements the run-on/off control 
measures, is complete. Stage I I ,  addressing the installation of 80,000 square feet of a newly 
covered and controlled concrete storage pad, is complete. Stage Ill involves activities to 
upgrade the remaining 375,000 square feet of the existing Plant 1 storage pad. Stage Ill 
upgrading activities include installation of a polymeric vapor barrier over the existing concrete 
and the installation of concrete above the barrier with an epoxy sealant. In addition, 22,500 
square feet of the Stage Ill work area will be enclosed beneath a tension support structure. 

Drum movements to clear off Phases C and D, have been completed. The drum movements 
were required to clear areas for construction. 

The bids for Stage I l l  (Phases C, D, and E) were received June 18, 1993, as scheduled. 
FERMCO approved IND-COM Builders Inc. as the successful low bidder and submitted the 
package to DOE on July 12, 1993. DOE-FN approved the package on July 23. DOE-Oak 
Ridge approval and the subsequent mobilization of the subcontractor are expected in mid- 
August. 

1 1  KEY MILESTONES I STATUS 1 DUE DATE ll 

RA No. 8, Inactive Flyash Pile Control 

The Inactive Flyash Pile Isolation Activity was completed ahead of schedule on December 23, 
1991. 
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Submit Annual Work Procedures for 1993 

Period Ending July 31,1993 

Completed on June 30, 1993 
June 30, 1993 

RA No. 9, Removal of Waste Inventories 

During July 1993, 10,491 drum equivalents of low-level waste were dispositioned. 
Repackaging material has reduced the year-to-date disposal volume shipped to the Nevada 
Test Site by 2,931 drum equivalents. The FY 1993 goal is to dispose of 67,000 drum 
equivalents of low-level waste at the Nevada Test Site and 50,000 drum equivalents of low- 
level waste through subcontractors. 

The activities completed in July include the annual update submittal to the administrative 
record of waste shipments for the past six months. DOE-NV also completed its annual 
recertification audit of the FEMP Application to ship waste to the Nevada Test Site, Revision 
5.0. The audit was conducted July 26 through 30, 1993. The audit covered the five new 
waste streams, including the AMCCOM metal (4A), regulated asbestos, metal melt slag from 
SEG, and two new thorium waste streams. The DOE-NV audit team discovered several 
significant findings. However, DOE-NV agreed to give the FEMP 30 days to complete 
significant corrective action in lieu of an immediate suspension of all waste shipments to the 
Nevada Test Site. This agreement was based on the high degree of confidence DOE-NV 
audit personnel have in the FEMP waste shipping and certification personnel and the 
demonstrated management support for these personnel. To meet the commitment and 
provide significant closure of the findings in 30 days, five project teams have been identified to 
effect corrective actions. 

Waste shipping activities for August will include the closure of the audit findings as committed 
to DOE-NV. The FEMP must close out the audit findings to maintain its waste 
shipping/certification program approval and to continue shipping to the Nevada Test Site. The 
FEMP will provide sampling and analysis results to DOE-NV for final approval of the Sampling 
and Analysis Plan. 

I/ KEY MILESTONES I STATUS 1 DUEDATE II 

RA No. 10, Active Flyash Pile Controls 

This removal action was completed on June 29, 1992. Any required maintenance will be 
conducted as required. 
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Submit Annual Work Procedures for 1993 Completed on 
June 30, 1993 

Period Ending July 31, 1993 

DUE DATE 

June 30, 1993 

RA No. 11, Pit 5 Experimental Treatment Facility 

This removal action was completed on March 20, 1992. 

RA No. 12, Safe Shutdown 

The Safe Shutdown Removal Action documents the activities that will remove uranium and 
other material from equipment and pipelines in former processing equipment. It will dispose of 
the removed material and equipment off site. 

Safe Shutdown is continuing its Equipment and Material Assessments, formerly known as 
Preliminary Assessments. FERMCO completed field evaluations of Plants 1,  7, and 8, and 
the field evaluation of Plants 4 and 9 are in process. FERMCO is preparing red-line, as-built 
floor plan drawings for Plants 4 and 9 to show where equipment is located. 

The database currently includes 2,887 expense items. Of these, FERMCO verified 1,420 
items, and 578 are on a "shopping list" to determine onsite use. FERMCO transferred 1,042 
items to Maintenance and placed 121 items on AC-563 Forms as excess. These numbers 
may fluctuate from month to month as field verification continues. 

Of an estimated 1,694 capital equipment items in the database, FERMCO placed 1,190 items 
on AC-563 Forms as excess and identified 504 as "In Use/Future Use" items. The number of 
items on AC-563 Forms and the "In UselFuture Use" listing may vary if the status of the 
equipment changes. 

FERMCO prepared 643 maintenance work orders to isolate and disconnect all utilities from 
equipment not in use. Of these, FERMCO completed 248, and is still verifying these 
completed orders. Completing these work orders is a preliminary step in extracting materials 
from the equipment before removing it for decontamination and decommissioning. These 
numbers may vary from month-to-month if the status of the equipment changes. 
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RA No. 12, Safe Shutdown (continued) 

Phase II of the 4A Metal Removal Project covers shipping approximately 1,028 metric tons of 
uranium from the Army's Material Description Code 228 to the NTS. The Army had been 
negotiating an application with the NTS on its own. At a meeting held on June 3 at NTS, 
however, representatives of the Army, DOE-FN, DOE-NV, and FERMCO agreed to ship the 
uranium under FERMCO's permit. FERMCO submitted a revised agreement to DOE-FN on 
July 16, 1993, to cover the additional funds needed for certification, classified freight, and 
burial costs. FERMCO received concurrence with the agreement on July 26, 1993, and 
included the material in the annual NTS audit the week of July 26. The date for removing the 
material depends on the results of the audit. To date, FERMCO has installed more than 640 
Nucfil vents and packaged 266 white metal boxes of the 345 projected for the project. 

DOE-FN reviewed the bids on the sale of normal and enriched uranium (RFP SD-417) and for 
depleted uranium (RFP SD-416). DOE-FN also made a recommendation to DOE-HQ on 
awarding the contracts. Two successful bidders emerged on portions of the FEMP's depleted 
uranium: Manufacturing Sciences for 440 metric tons uranium (MTU) and British Nuclear 
Fuels, Inc. for -120 MTU. Compagnie Generale des Matieres Nuclearies (COGEMA) of 
Pierrelatte, France, was the successful bidder on 1,478 MTU of the FEMP's normal and 
enriched uranium. The materials will be removed from the site over a two-to-three-year 
period beginning after the contracts are signed or after the Environmental Assessment, 
whichever is later. Now that the sale is complete. Safe Shutdown will be considering disposal 
options for the unsold materials, a portion of which does not currently meet.waste acceptance 
criteria. 

During August, the FEMP will continue packaging the Army material for shipment to NTS and 
continue following the progress on contracts for the sale of uranium. The FEMP will also 
continue to issue work orders for utility isolation work and will pursue completion of the 
Operational Readiness Review. Other key efforts include continuing to develop implementation 
plans for removing materials from process equipment, and continuing to verify equipment and 
material evaluations for Plants 4 and 9. 

RA No. 13, Plant 1 Ore Silos 

The Plant 1 Ore Silos Removal Action will include the dismantling of the 14 Plant 1 Ore silos 
and their support structure. This dismantling will eliminate the potential threat of additional 
material releases and the safety hazard due to structural deterioration of the silos and their 
support structure. The activities in this removal action will include characterization, removal, 
containerization, and disposal of the materials making up the above-ground portion of the 
facility. 
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Complete Removal Action Open 

Period Ending July 31, 1993 

~ 

December 19, 
1994 

RA No. 13, Plant 1 Ore Silos (continued) 

The Size Reduction Building (SRB) has been erected and the ventilating system is being 
installed. The electric for the SRB is to be completed by August 16, 1993. The Gantry Crane 
has been installed and a load test will be performed when the electric has been connected. 
Scaffolding is being installed around the concrete silos. The project is presently 25 days 
behind schedule. 

11 KEY MILESTONES ll 
-~~ ~~ 

i STATUS 1 DUEDATE 

RA No. 14, Contaminated Soils Adjacent to Sewage Treatment Plant Incinerator 

This removal action will include the isolation or removal and disposition of contaminated soils 
in the vicinity of the Sewage Treatment Plant. This action will eliminate the potential threat of 
additional material releases to the environmental media through migration. The activities in 
this removal action will include characterization, removal, containerization, and 
storage/disposal of the materials. 

The 187 white metal boxes from Phase I I  sampled for RCRA determination in May have been 
determined to be non-RCRA; these soils, therefore, will eventually be stockpiled per Removal 

, Action Number 17, Improved Storage of Soil and Debris. 

The initial walkover survey for off-property contamination was completed in June. July 
activities included laying out 25’ x 25’ grids within the initial walkover survey and performing 
the second walkover survey. Scheduled August activities include the start of on-property 
excavations and the off-property area immediately east of the sewage treatment plant. The 
intrusive soil sampling off-property should be completed. 

The revised Work Plan Addendum was submitted to EPA on July 12, 1993. 
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RA No. 14, Contaminated Soils Adjacent to Sewage Treatment Plant Incinerator 
(continued) 

Additional sampling to 
determine boundary of 
contamination 

Open 

11 KEY MILESTONES 

February 25, 1994 

September 26, 1994 

Phase Ill - Tentative completion 
of off-property and on-property 
excavations 

Phase IV - Tentative Submittal of ll Final Report 

STATUS I DUEDATE II 

RA No. 15, Scrap Metal Piles 

The Scrap Metal Piles Removal Action will detail the stabilization and disposition of LLW scrap 
metal currently stockpiled on site. This removal action will minimize material releases to the 
environment. Approximately 1,400 tons of scrap copper along with approximately 2,200 tons 
of recoverable scrap metals are the focus of this removal action. 

Containerization of the Ph'ase I scrap metal pile at the B69 pad began in February. A total of 
17.5 tons of non-ferrous metal has been shipped to Quadrex and 1,638 tons of ferrous metal 
have been shipped to SEG. All scrap metal anticipated to be packaged by August 3, 1993. 

Off-site shipments of the containers to continue during the month of August. 1000 tons of 
ferrous metal has been melted and made into shield blocks for DOE'S high energy physics 
applications. SEG began demobilization on July 28, 1993. 

The pre-proposal meeting for the Phase llB subcontract was held on March 18. The bids 
were originally due in April. This was delay by the need to conduct an isotopic evaluation of 
the scrap copper. The Source Evaluation Board will select the subcontractor by August 20. 
Contract award is scheduled for completion before September 30. The subcontractor removal 
action project plan will be submitted to FERMCO 30 days after the contract award. 
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KEY MILESTONES 

Complete Phase I 

Phase I - Submit Final Report 

Phase IlB: Submittal of Subcontractor’s 
Removal Action Plan 

Period Ending July 31, 1993 

STATUS DUE DATE 

Open, on March 30, 1994 
schedule 

Open, on September 30, 
schedule 1994 

Open, behind September 30, 
Schedule 1993 

RA No. 15, Scrap Metal Piles (continued) 

I 
Phase IIB: Submittal of Final Report Open, on March 30, 1995 

schedule 

KEY MILESTONES 

Complete Removal Action 

RA No. 16, Collect Uncontrolled Production Area Runoff -- Northeast 

STATUS DUE DATE 

Open, on August 30, 1993 
schedule 

The scope of this removal action is to collect the remaining stormwater runoff from the 
perimeter of the 136 acre former production area that currently discharges to Paddy’s Run and 
divert it through the existing storm sewer system to the Storm Water Retention Basin. 
Construction activities are complete on the trench drains. Construction is also complete on all 
13 new catch basins. The contractor has recovered the schedule deficit and will complete the 
project prior to the August 30, 1993, commitment date. 

RA No. 17, Improved Storage of Soil and Debris 

This removal action will include the management and appropriate storage of contaminated soil 
and debris on site. This will eliminate the potential threat of additional material releases to the 
environment due to wind, rain, or vehicular traffic. The activities in this Removal Action will 
include characterization, interim storage, and management of the contaminated soil and debris 
materials until final remediation under Operable Unit 3. 
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RA No. 17, Improved Storage of Soil and Debris (continued) 

CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

val acti The Davis-Bacon ruling for the first design and construction package for this rem n 
was received on June 7. The revised Request for Exemption for installing automatic 
sprinklers in tension support structures was submitted to DOE-HQ on June 7. All design 
issues for the first design package have been concurred upon by DOE-FN and FERMCO as 
of June 11. DOE-FN granted approval on July 27 to complete the design for the Central 
Storage Facility as part of the RA 17 Phase I Design Package. The project-specific Health 
and Safety Plan was approved on July 7, 1993. 

The Part I I  design package (Decontamination Facility Pad and the soil and rubble pile cover) 
will begin in August. 

RA No. 18, Control Exposed Material in Pit 5 

This removal action was completed on June 4, 1993. A final report is being prepared. 

RA No. 19, Plant 7 Dismantling 

The Plant 7 Dismantling Removal Action will include dismantling and disposing of the Plant 7 
structure. This dismantling will eliminate the threat of additional material releases and the 
safety hazard due to histoplasmosis. The activities in this removal action will include 
characterization, gross decontamination, removal, dismantling, packaging, and disposal and 
potential recycling of the materials making up the above-ground portion of the facility. 

The FEMP submitted the draft Removal Action Work Plan (RAWP) to the U.S. EPA on April 
20, and received comments from the Ohio and US.  EPA comments on May 19 and June 1, 
1993, respectively. The FEMP submitted the draft final RAWP on June 30. Ohio EPA 
granted conditional approval on July 12 with one additional comment, and US. EPA granted 
approval with no comments on July 30, 1993. The Ohio EPA’s comment will be addressed 
and submitted via letter attachment. The RAWP will not be revised and resubmitted. 

Phase I activities began in May 1993 and are being accomplished under the Safe Shutdown 
Program. Phase 1,activities continue and Phase II activities began on July 21, 1993. Phase I 
and I I  activities will continue through August. 

The bid package went out to pre-qualified bidders on July 30, 1993. There will be a pre-bid 
meeting at the FEMP on August 9, with a walk-through of Plant 7. 
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KEY MILESTONES 

Receive U.S. EPA comments 

CONSOLIDATED CONSENT AGREEMENnFEDERAL FACILITY 
COMPLIANCE AGREEMENTIFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

STATUS DUE DATE 

Completed on May 20, 1993 
June 1, 1993 

Period Ending July 31,1993 

Submit Final Work Plan to the U.S. EPA 

RA No. 19, Plant 7 Dismantling (continued) 

Completed on July 1, 1993 
June 30, 1993 

RA No. 21, Expedited Silo 3 

The FEMP submitted the Expedited Silo 3 Removal Action Final Report to the US. EPA on 
February 24. 1993. 

RA No. 22, Waste Pit Area Containment Improvement 

Removal Action 22 was completed June 30, 1993. The FEMP is preparing a final report. 

RA No. 24, Pilot Plant Sump 

This sump is located on the southwest side of the Pilot Plant. The sump consists of a 
stainless steel cylinder approximately two feet in diameter and ten feet deep. This sump was 
built to remove liquids from the floor drains of the Pilot Plant and was used only during the 
renovation of the Pilot Plant in 1969. The sump is filled with a thick liquid and sludge. 
Analytical results of the sump contents show high concentrations of metals:. lead, copper, 
chromium, nickel. as well as thorium and volatile organic compounds. 

The FEMP has stopped monthly pump-outs of the sump in anticipation of the sump removal. 
The final pump-out will occur simultaneously with the sump removal: 

The FEMP selected a subcontractor to perform the internal inspection of the drain line. 
Subcontractor personnel must complete site training before starting the inspection, and this 
training is being scheduled. The FEMP has received the cap to be used to close off the sump 
feed line after it is disconnected from the sump. This removal action is scheduled for 
completion by October 20, 1993. 
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470 6 
CONSOLIDATED CONSENT AGREEMENTlFEDERAL FACILITY 

COMPLIANCE AGREEMENnFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Perform Removal Preparations and Design I1 

Period Ending July 31,1993 

Open, behind 
schedule 

1 May 24, 1993 

RA No. 24, Pilot Plant Sump (continued) 

Remove Sump, Evaluate Pipe Interior, Cap 

Backfill Area and Return Area to Normal 

Inlet Pipe, Perform Soil Sampling 

KEY MILESTONES I STATUS I DUEDATE 

Open, ahead of September 22, 
schedule 1993 

Open, ahead of 
schedule 

October 22, 1993 

RA No. 25, Nitric Acid Tank Car and Area 

The Nitric Acid Rail Car is located on the northern perimeter of the production area and east 
of Building 63. The FEMP RCRA Part A and Part B application identify this tank car and area 
surrounding it as a Hazardous Waste Management Unit. 

This high-grade, stainless steel tank car has a capacity of approximately 100,000 gallons and 
measures approximately 10 feet wide by 40 feet long by 15 feet high. This unit operated from 
1952 until about 1989. The tank car stored nitric acid used at the FEMP. Based on recent 
analysis, the tank car now contains 50-100 gallons of nitric acid. This removal action includes 
removing residual contents from the tank car followed by decontamination and disposal of the 
tank car. 

The FEMP collected samples of the soil underneath and around the tank car in late July. 
Decontamination and dismantling of the tank car is scheduled for completion by September 4, 
1993. 

The Closure Plan Information Data was approved by the Ohio EPA on March 8, 1993. 
Closure activities must be completed by September 8, 1993. 

~ . .  . .  
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CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON0222 EMISSIONS 

KEY MILESTONES 

Perform Removal Preparations and Design 

Sample, Transfer to (UNH) Tank, 
Decontaminate Tank Car, Perform Soil 
Sampling 

Submit Final Report to DOE 

Period Ending July 31, 1993 

RA No. 25, Nitric Acid Tank Car and Area (continued) 

STATUS DUE DATE 

Open, behind May 7, 1993 
schedule 

Open, on September 7, 
schedule 1993 

Open, behind November 8, 
schedule 1993 

Submit draft Work Procedures for 1993 I/ to the U.S. EPA 

RA No. 26, Asbestos Removals (Asbestos Program) 

I/ Completed June 30, 1993 June 30, 1993 

This removal action documents asbestos abatement activity at the FEMP to mitigate the 
potential for contaminant release and migration. Abatements within the Asbestos Program to 
date include small-scale in-situ repairs, encasement, encapsulation, and removals, and the 
beginning (July, 1993) of large-scale asbestos abatement within Plant 7. 

The June 1993 Work Procedures submittal included Large-Scale Asbestos Work Practices, 
which applies to all asbestos abatement on-site (both small- and large-scale). This submittal 
also provided generalizations of all abatement activities to date as well as planned abatement 
activities for the next year, including several large-scale abatement projects. 

The FEMP is using the large-scale Asbestos Work Practices to perform the' asbestos 
abatement activities associated with Removal Action 19, Plant 7 Dismantling. Asbestos work 
within Plant 7 is scheduled to continue through October, 1993. 

11 KEY MILESTONES I STATUS I DUEDATE II 

RA No. 27, Management of Contaminated Structures at the FEMP 

This removal action was completed June 16, 1993. 

.:- .. . !:*, . .. .. : . .. :?. 
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CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

CONTROL AND ABATEMENT OF RADON0222 EMISSIONS 
MONTHLY PROGRESS REPORT 

Period Ending July 31,1993 

Submit draft Work Plan to EPA 

RA No. 28, Contamination at the Fire Training Facility 

Completed on June 30, 1993 
June 29, 1993 

This removal action will address removal, decontamination and disposal, treatment or storage 
of all structures, tanks, equipment, the underground sump and oil/water separator, in addition 
to addressing "hot spots" soil staining, and any other surface soils from which a threat of 
migration of contamination exists. 

The FEMP submitted the Removal Action Work Plan/Closure Plan Information and Data 
Package For Contamination at the Fire Training Facility to DOE on June 24, 1993. DOE 
submitted this document to the U.S. and Ohio EPAs on June 29, 1993. 

1 1  KEY MILESTONES I STATUS 1 DUEDATE 
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CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON9222 EMISSIONS 

Period Ending July 31, 1993 

1.0 Operable Unit 1 

Operable Unit 1, as defined in the Amended Consent Agreement, includes Waste 
Pits 1 - 6, Clearwell, Burn Pit, berms, liners, and soil within the operable unit boundary. . 

1.1 Treatability Studies 

Scope: 

The Operable Unit 1 treatability studies will evaluate several treatment process options 
identified in the Operable Unit 1 Initial Screening of Alternatives document: drying, 
agglomeration, polymer encapsulation. cement stabilization, and vitrification. The FEMP 
will evaluate the technical feasibility of these technologies through a series of 
experiments on both composite waste samples and individual strata samples. Where it 
is appropriate, the FEMP will investigate performance criteria, including formulation 
ranges, compressive strength, leachability, bulking factor, and permeability. Cement 
stabilization binding agents, including portland cement, flyash, Blast Furnace Slag, and 
sodium silicate, are being evaluated. Clay (attapulgite and clinoptilolite) will be added to 
reduce the leachability of metals in the waste. Glass formers and modifiers considered 
for vitrification are flyash, soil, and sodium hydroxide. 

The stabilization testing consists of two phases. The preliminary phase, now complete, 
consisted of reagent range-finding experiments on a pit-by-pit basis using composite 
samples from individual waste pits. The advanced phase consists of testing on strata 
samples where available. Each phase contains two stages permitting additional reagent 
testing as necessary. An optional phase to evaluate waste form durability is also under 
consideration. 

The FEMP will investigate a variety of drying methods including flash drying, rotary 
drying, and microwave drying. The FEMP will also test agglomeration of dried particles 
to reduce dusting, depending on the drying method and final particle size of the dried 
waste material. Polymer encapsulation will be studied using several types of low density 
polyethylene. 

Status: 

A Treatability Study Work Plan for drying, agglomeration, and polymer encapsulation, is 
being reviewed internally. 

Treatability studies on drying and agglomeration have begun in onsite laboratories. 
Testing of polymer encapsulation is planned using surrogate materials at vendor test 
facilities . 
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1.1 

1.2 

RECEIVE 
SUBMIT FROM 

SCOPE TO EPA EPA 

Details the nature and extent of contaminants within the Operable Unit 1 
study area. Estimates the volume of contaminated media and materials. 
Provides a baseline risk assessment and establishes remedial action 
objectives. 

1 011 2/93 C 1211 1 193 C 

CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENTlFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

SUBMIT 
TO EPA 
FINAL 

01 11 0194 C 

Period Ending July 31,1993 

Treatability Studies (con ti nued) 

The FEMP shipped cement-stabilized samples for durability testing from IT to the 
University of Cincinnati. 

Issues/Corrective Actions: 

None to report. 

Remedial Investigation 

Scope: 

The FEMP will prepare an RI Report in accordance with the US.  €PA Guidance for 
Conducting Remedial Investigations and Feasibility Studies under CERCLA (EPA 
Directive 93553-01 ) and the approved Risk Assessment Work Plan Addendum. 

Status: 

Internal DOE-FN review of Sections 1 through 4 of the Draft Operable Unit 1 RI Report 
was initiated on July 15, 1993. 

Issues\Corrective Actions: 

None to report. 
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CONSOLIDATED CONSENT AGREEMENTlFEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON0222 EMISSIONS 

SCOPE 

Period Ending July 31, 1993 

SUBMIT TO RECEIVE SUBMIT TO 
EPA FROM EPA EPA FINAL 

1.3 Feasibility Study 

Describes and analyzes potential remedial alternatives. A 
comparative analysis is performed for all alternatives. 

Scope: 

03/07/94 C 05/06/94 C 06/04/94 C 

The Feasibility Study evaluates remedial alternatives in detail with respect to the nine 
evaluation criteria developed by the U.S. EPA. The Study analyzes remedial alternatives 
individually against each criterion and then compares them against one another to determine 
their respective strengths and weaknesses and to identify the key tradeoffs that must be 
balanced for the site. 

Status: 

A preliminary Statement of Work to obtain subcontractor technical support was prepared. 

The Operable Unit 1 Feasibility Study team is currently completing detailed planning and is 
preparing the first draft of the FS for the November 9, 1993 submission to DOE-FN. 

OPERABLE UNIT 1 FEASIBILITY STUDY 

Work will continue on treatability studies for drying, agglomeration, and polymer 
encapsulation. 

Treatability Study Work Plan for drying, agglomeration, and polymer encapsulation will be 
completed and submitted for DOE-FN review. 

The Executive Summary, Sections 5, 6, 7, and Appendices A through E of the Draft 
Operable Unit 1 RI Report will be submitted for DOE review on August 16, 1993. 

A meeting will be held to resolve DOE-FN and DOE-HQ comments on Sections 1 through 4 
of the draft Operable Unit 1 RI Report submitted in July. 

Fate and Transport modeling for the Baseline Risk Assessment will be completed. 



CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENnFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 

470 6 

CONTROL AND ABATEMENT OF RADON-222 EMIS.SIONS 

Period Ending July 31,1993 

1.4 Planned Activities for August 1993 (continued) 

Work on the Operable Unit 1 CRARE will continue. 

The final draft of the Operable Unit 1 ARAR report will be completed. 
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CONSOLIDATED CONSENT AGREEMENTIFEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON1222 EMISSIONS 

Period Ending July 31, 1993 

2.0 Operable Unit 2 

Operable Unit 2, as defined in the Amended Consent Agreement, includes the flyash piles, 
other South Field disposal areas, lime sludge ponds, solid waste landfill, berms, liners, and soil 
within the operable unit boundary. 

2.1 Field Investigation 

2.1.1 RI/FS Work Plan Addendum for Operable Unit 2 

Scope: 

DOE-FN submitted the Remedial Investigation RI Report for Operable Unit 2 to the US. EPA 
and Ohio EPA in October 1992. Based on December 17, 1992 review comments from the U.S. 
EPA and Ohio EPA on the RI Report and subsequent disapproval of the document, Operable 
Unit 2 will require a second phase of Remedial Investigation sampling and analysis in order to 
meet the objectives of the March 1988 Sitewide Remedial Investigation/Feasibility Study 
(RVFS) Work Plan. 

Stat us: 

Collection and analysis of environmental samples is an integral part of the second phase of the 
Operable Unit 2 RI/FS. The FEMP prepared this additional Sampling and Analysis Plan in 
accordance with CERCLA Guidance for Conducting Remedial Investigations and Feasibility 
Studies. 

FERMCO submitted the draft RI/FS Work Pian Addendum for Operable Unit 2 to DOE-FN on 
March 3, 1993. DOE-FN transmitted the Addendum to the Ohio EPA and U.S. EPA on March 
8, 1993. Pursuant to the informal dispute resolution process with the U.S. EPA, the FEMP 
began field investigations on March 16, 1993. 

South Field 

All proposed field activities scheduled for the South Field have been completed and will not be 
updated in future reports. 

Solid Waste Landfill 

All proposed field activities scheduled for the Solid Waste Landfill have been completed and will 
not be updated in future reports. 
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2.1 

2.2 

CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON9222 EMISSIONS 

Period Ending July 31, 1993 

Field Investigation (continued) / 

Inactive Flvash Pile 

All proposed field activities scheduled for the Inactive Flyash Pile have been completed and will 
not be updated in future reports. 

Active Flvash Pile 

All proposed field activities scheduled for the Active Flyash Pile have been completed and will 
not be updated in future reports. 

Lime Sludqe Ponds 

All proposed field activities scheduled for the Lime Sludge Ponds have been completed and will 
not be updated in future reports. 

Slug Tests 

The FEMP completed slug tests for all wells except 171 1, 1433, and 1941. These wells were 
not completed due to low water levels. However, 1433 and 1941 will be tested using a rising 
head test. 171 1 will not be tested since the water level is too low for either test. 

Issues/Corrective Actions: 

None to report. 

Feasibility Study 

Status: 

The revised schedule for the Operable Unit 2 RVFS program has been evaluated through the 
informal dispute resolution and is now finalized. 

Issues/Corrective Actions: 

None to report. 
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CONSOLIDATED CONSENT AGREEMENnFEDERAL FACILITY 

SUBMIT RECEIVE 
SCOPE TO EPA FROM EPA 

Submit RI ReporUBaseline Risk Assessment 0411 5/94 C 

Describes and analyzes potential remedial alternatives. A 04/29/94 C 06/27/94 C 
comparative analysis is performed for all alternatives. 

0211 8/94 C 

COMPLIANCE AGREEMENnFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

SUBMIT TO 
EPA FlNAL 

05/13/94 C 

07/25/94 C 

Period Ending July 31, 1993 

2.2 Feasibility Study (continued) 

2.3 Planned Activities for August 1993 

Complete slug tests on 9 monitoring wells. 

Complete K, testing and recommence development of working level of PRGs. 

Continue 100 and 500 year flood plain study. 

Start evaluation of revised RI results as input to Feasibility Study. 
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CONSOLIDATED CONSENT AGREEMENTlFEDERAL FACILITY 

COMPLIANCE AGREEMENnFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending July 31, 1993 

3.0 Operable Unit 3 

Operable Unit 3, as defined in the Amended Consent Agreement, includes the 
Production Area and production-associated facilities and equipment (including all above 
and below-grade improvements) including all structures, equipment, utilities, drums, 
tanks? solid waste, waste, product, thorium, effluent lines, K-65 transfer lines, 
wastewater treatment facilities, fire training facilities, scrap metai piles, feed stocks, and 
coal pile. 

3.1 RVFS Work Plan 

Scope': 

The RVFS Work Plan will detail the approaches and assumptions to be applied to 
gathering information and the presenting results. Specifically, the Operable Unit 3 RI/FS 
Work Plan identifies the approach to be employed for baseline risk assessment and the 
specific sampling and sampling strategy to be performed during the field investigation 
program. 

Status: 

The Ohio EPA provided comments and granted conditional approval of the RVFS Work 
Plan Addendum on February 16, 1993. In an April 14, 1993, letter, the U.S. EPA 
approved the revised Addendum, based on the comment-response package provided to 
the EPAs on March 19, 1993. The U.S. EPA approval stated, however, that the change 
proposed in the comment-response package must be incorporated into the Addendum, 
and a final version of the Addendum must be submitted to the U.S. EPA by May 15, 
1993. DOE-FN transmitted the revised Addendum to the Ohio EPA and U.S. EPA on 
May 14, 1993. In a letter dated June 10, 1993, the U.S. EPA informed DOE that this 
final document failed to incorporate all of the proposed changes. The DOE provided 
responses to the concerns identified in U.S. EPA's letter on July 9, 1993. 

ii. 

. ... , . _  , 

Issues/Corrective Actions: 

None to report. 
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CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENTlFEDERAL FACILITY AGREEMENT FOR 

CONTROL AND ABATEMENT OF RADON1222 EMISSIONS 
MONTHLY PROGRESS REPORT 

Period Ending July 31, 1993 

3.2 Field Investigation 

Scope: 

The Operable Unit 3 field investigation program will gather information necessary to 
perform a baseline risk assessment, further identify the nature of contaminants in the 
operable unit, refine estimates of volume of contaminated materials, and support initial 
screening of applicable alternatives. 

Status: 

The field screening for chemical and metals contamination began on July 6, 1993, using 
a portable X-Ray Fluorescence Analyzer and a Photo Ionization Detector. Screeners 
received training to perform this activity before July 6, and the FEMP issued 29 
procedures for field screening and field sampling tools. The last procedure will be 
issued in August. The Training Department has written and approved lesson plans for 
15 of these procedures, and the remaining 15 procedures are in development. The 
Readiness Review has been completed and accepted. The training on the Operable 
Unit 3 RVFS Health and Safety Plan has been completed on chemical and rad 
screening personnel. The Management Self Assessment Program is in development. 
The first field screening self-Assessment was performed on July 27, 1993. The 
equipment storage room, located in Building 5E, is stocked, secured, and functioning. 
An inventory of the equipment is being performed. The Media Sampljng personnel to 
be assigned to Operable Unit 3 have been identified and are being evaluated by 
Medical 'for weight-lifting requirements and respirator fitness. 

I 

Issues/Corrective Actions: 

Intrusive media sampling will begin on September 7. Contract laboratory availability is 
critical to beginning training on the intrusive media samplers. Failure to obtain the 
pending contract laboratory capacity for chemical and radiological sample analysis will 
delay training and will, therefore, delay intrusive sampling beyond the September 7 start 
date. 

3.3 Treatability Studies 

Scope: 

The treatability studies gather information necessary to support remedy selection, 
engineering, and implementation. Specific studies will be structured to gather the 
information necessary for specific technologies identified through screenmg as part of 
I e adin g alternatives. 

. .  
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COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending July 31,1993 

3.3 Treatability Studies (continued) 

Status: 

Formal identification of treatability studies for Operable Unit 3 has not been undertaken; 
however, the FEMP will conduct remedy screening treatability studies in parallel with the 
Field Investigation and Alternatives development. Operable Unit 3 is developing a 
Treatability Study Work Plan to include initially-identified studies to be performed. 
Current actions involve the Screening of Alternatives to identify needed studies. The 
plan is scheduled to be complete to meet a January 15, 1994 due date to the EPA. 

Issues/Corrective Actions: 

None to report. 

3.4 Remedial Investigation Report 

Scope: 

The Remedial Investigation Report provides a summary of the field investigations and 
supports the Feasibility Study by defining the nature and extent of the contaminants in 
Operable Unit 3, estimating the volume of contaminated media and materials, and 
providing a baseline risk assessment which establishes remedial action objectives. 

Status: 

With the exception of planning the report content and layout, formal development of the 
RI has not begun. 

3.5 Feasibility Study ' 

Scope: 

The Feasibility Study evaluates alternatives in detail with respect to the nine US.  EPA 
evaluation criteria. The FEMP analyzes the alternatives individually and then compares 
to one another to determine respective strengths and weaknesses and to identify key 
tradeoffs. The Feasibility Study also includes an overall assessment of site residual 
risks through a Comprehensive Response Action Risk Evaluation. 

030 
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CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENnFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON1222 EMISSIONS 

Period Ending July 31, 1993 

Wastewater Flows and Radionuclide Concentrations 

Facility: Fernald Environmental Management Project 
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398705 
Cincinnati, Ohio 45239-8705 

Location: 11000004002 
002 Discharge (Overflow) to Storm Sewer Outfall Ditch 
Stormwater Retention Basin Spillway (Effluent to Paddy’s Run) 

Month: June 1993 

There was no discharge to Paddy’s Run from the Stormwater Retention Basin. 

Based on 1.75 inches of rainfall for the month, the uranium discharge to Paddy’s Run 
from uncontrolled areas of the FEMP is estimated to be 4.97 kgs. 
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b @ ? Q  ~ONSOLIDATED CONSENT AGREEMENTIFEDERAL FACILITY 
COMPLIANCE AGREEMENnFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending July 31,1993 

3.5 Feasibility Study (continued) 

Status: 

Operable Unit 3 has not begun formal activities on the Feasibility Study, although 
alternatives research and document layout planning are underway. As a result of the 
development of a Proposed Plan for Interim Action, the Feasibility Study will not address 
initial decontamination or dismantling, but will focus on treatment and disposal issues, 
which remain the scope of the final action. 

Issues/Corrective Actions: 

None to report. 

3.6 Planned Activities for August 1993 

Prepare test-specific work plans for initially identified Treatability Studies as part of 
the Treatability Study Work Plan. 

Submit Proposed Plan document for U.S. EPA review. This will achieve an interim 
Record of Decision for decontamination and dismantling of components for Operable 
Unit 3. 

Refine task descriptions/assignments, identify group coordinators and task leaders, 
identify other needed resources, and begin developing the Remedial 
Design/Remedial Action Work Plan for the Proposed Plan for Interim Action. 

Continue writing of Field Work Packages; continue radiological screening to support 
the Field Work Packages. 

Continue field screening using the X-Ray Fluorescence Analyzer and a Photo 
Ionization Detector; select locations for intrusive media samples based on screening 
results; continue rad screening to determine rad intrusive media locations. 

Complete and issue the lesson plans for all 30 Operable Unit 3 RI/FS procedures 
through the Training Department. 

i- : :', . .  
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CONSOLIDATED CONSENT AGREEMENTlFEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON1222 EMISSIONS 

Period Ending July 31, 1993 

3.6 Planned Actlvitles for August 1993 (continued) 

Complete the Management Self-Assessment Program, and implement the Program 
by late August. 

Assign Media Sampling personnel to the Operable Unit 3 RVFS Sampling Program 
on August 23; begin training on the sampling procedures on August 23; present the 
Operable Unit 3 RVFS Health and Safety Plan training to the media sampling 
personnel. 
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CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENnFEDERAL FACILITY AGREEMENT FOR 

CONTROL AND ABATEMENT OF RADON1222 EMISSIONS 
MONTHLY PROGRESS REPORT 

Period Ending July 31, 1993 

.Operable Unit 4 

Operable Unit 4, as defined in the Amended Consent Agreement, consists of Silos 1, 2, 
3, and 4, the silo berms, the Decant Sump Tank System, and soil within the operable 
unit boundary. 

Field Investigation (Sampling West of K-65 Silos 1 and 2) 

Scope: 

The information obtained through this additional investigation will augment the current 
understanding and conclusions drawn from previous sampling and analytical results ' 

which have been used to characterize the extent of contamination in the vadose zone 
and groundwater in the glacial overburden immediately west of the K-65 Silos 1 and 2. 
Two 1000-series piezometers were installed in the uppermost perched water interval in 
the K-65 Silos area. One lysimeter targeted the perched water zone downgradient of 
the Decant Sump Tank. Three lysimeters were installed in the east bank of Paddy's 
Run to verify that contamination from the vadose zone or perched water is not entering 
the stream. 

Status: 

As of July 30, 1993, all samples required by the Work Addendum have been collected 
with the exception of the groundwater sample from the Contingency Well MW-11207. 
Presently the analytical results are not available for these samples. 

Attempts to sample ME 11 207 were unsuccessful as the well is currently dry. 
Water levels of piezometers and monitor wells in the study will continue to be 
monitored. If the water level in MW 11207 increases groundwater samples will be 
collected. 

Issues/Concerns 

Data from this sampling program will be incorporated into the Operable Unit 5 RI report 
and into the USEPA submittal of the Operable Unit 4 FS. 
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4.2 Treatability Studies 

Scope: 

A Treatability Study Work Plan addresses the additional information that is required to 
support the FS and subsequent remedy selection for Operable Unit 4. There are two 
separate treatability studies to support the Operable Unit 4 FS. One study considers 
cement stabilization of Silos 1, 2, and 3 material and chemical extraction, leachate 
precipitation, and leachate stabilization of Silos 1 and 2 material. The second 
treatability study considers the vitrification of Silos 1, 2, and 3 material. 

Status: 

The results from the Vitrification studies, the Cement Stabilization Preliminary and 
Advanced Phase Tests, and the Chemical Extraction test have been summarized and 
incorporated in appendix C of the Operable Unit 4 Feasibility Study. 

The Cement Stabilization Optional Phase Treatability testing report has been completed 
and is included in the Operable Unit 4 Feasibility Study as appendix H. 

Issues/Corrective Actions: 

None 

4.3 Remedial Investigation Report 

Scope: 

The RI provides a summary of the field investigations and supports the FS by defining 
the nature and extent of the contaminants in the Operable Unit 4 study area, estimating 
the volume of contaminated media and materials, and providing a baseline risk 
assessment which establishes remedial action objectives. 

Status: 

USEPA comments on the Operable Unit 4 RI Report have been incorporated into the 
draft final report. Due to the large number of comments, a 20 day extension for 
submittal to USEPA was requested and has been granted. The revised Remedial 
Investigation Report is anticipated to be submitted to the USEPA on August 12, 1993. 
The draft Operable Unit 4 RI comment response document was submitted to USEPA on 
July 23, 1993. The final comment response document will be submitted with the RI. 
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Unit 4 study area. Estimates the volume of contaminated 
media and materials. Provides a baseline risk assessment 
and establishes remedial action objectives. 

Period Ending July 31,1993 

4.3 Remedial Investigation Report (continued) 

OPERABLE UNIT 4 REMEDIAL INVESTIGATION REPORT 

SUBMIT RECEiVE SUBMIT TO 
TO EPA FROM EPA EPA FINAL 

04/19/93 A 06/18/93 C 08/12/93 C 
06/24/93 A 

PRIMARY 

Scope: 

The FS evaluates remedial alternatives in detail with respect to the nine evaluation 
criteria developed by the U.S. EPA. The remedial alternatives are analyzed individually 
against each criterion and then compared against one another to determine their 
respective strengths and weaknesses, and to identify the key tradeoffs that must be 
balanced for the site. 

Status: 

Comments on the Operable Unit 4 Feasibility Study were received from DOE-HQ on 
July 9, 1993. These comments have been incorporated and a revised FS was 
transmitted to DOE-HQ on August 4, 1993. The Feasibility Study is on schedule for 
submission to the U.S. EPA on September 10, 1993. 

Issues/Corrective Actions: 

The Operable Unit 4 Feasibility Study will contain the first site-wide integrated FS/EIS 
and also the first sitewide CRARE. Presentation of the required technical information 
and integration with the RVFS guidance for both documents are priority issues. 
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SCOPE 

Identifies potential remedial alternatives as listed in the FS and 
presents the preferred alternative to the U.S EPA and the public. 

4.4 Feasibility Study (continued) 

SUBMIT RECEIVE SUBMIT TO 
TO EPA 'FROM EPA EPA FINAL 

0911 0193 C 1 1 I1 0193 C 12/09/93 C 

OPERABLE UNIT 4 FEASIBILITY STUDY 

Describes and analyzes potential remedial alternatives. A 
comparative analysis is performed for all alternatives. 

C = Consent Agreement Date 

4.5 Proposed Plan 

Scope: 

PRIMARY 

SUBMIT 

The Proposed Plan identifies the remedial alternatives being consideied for the remediation of 
Operable Unit 4 in the Feasibility Study for Operable Unit 4. The preferred alternative and the 
reasons for its selection will also be presented. The DOE and the U.S. EPA will solicit public 
comments on the alternatives presented including the preferred alternative. 

Status: 

Comments on the Operable Unit 4 proposed plan were received from DOE-HQ on July 9, 1993. 
These comments have been incorporated and the revised Proposed Plan was transmitted to 
DOE-HQ on August 4, 1993. The Proposed Plan is on schedule for submission to the U.S. 
EPA on September 10, 1993. 

Issues/Corrective Actions: 

None 

OPERABLE UNIT 4 PROPOSED PLAN PRIMARY 

~~ 

C = Consent Agreement Date 
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Planned Activities for August 1993 

Complete the response to the U.S EPA comments on the Operable Unit 4 Remedial 
Investigation Report. 

Complete the Revised Operable Unit 4 Remedial Investigation Report based on the 
U.S. EPA comments. 

Begin revisions to the FS/EIS/PP based on comments received from DOE-FN and 
DOE-HQ. 

Begin revisions to the internal review of the draft Cement Stabilization Optional 
Phase Treatability Study Report. 

Prepare the Operable Unit 4 Remedial Investigation Report supporting documents for 
the inclusion in the Administrative Record. 

Prepare the outline for the Record of Decision for internal review 

Continue to monitor water levels for MW 11207 

. .  
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5.0 Operable Unit 5 

Operable Unit 5,  as defined in the Amended Consent Agreement, includes: 
groundwater, surface water, soil not included in the definitions of Operable Units 1 - 4, 
sediments, flora, and fauna. 

5.1 Field Investigation 

5.1.1 Operable Unit 5 Work Plan Addenda 

Scope: 

Soil and perched groundwater sampling was conducted in the following areas under this 
program: the Plant 1 Pad, the'southeast Quadrant of the Production Area, the Fire 
Training Area, the KC-2 Warehouse Area, Scrap Metal Area and Electrical Substation, 
and the K-65 Slurry Line and Clearwell Line. 

Status: 

On November 30, 1992, conditional approval was received from the Ohio EPA to 
proceed with the field investigations: On December 2, 1992, the U.S. EPA also 
provided conditional approval of the Work Plan. Conditional approval from both 
agencies was based on the necessity to respond to specific comments which appear 
minor. It was determined in January 1993 to initiate field investigations for the KC-2 
Warehouse Area even though comments from the regulators indicated concerns and 
issues that require further resolution. 

' 

The responses to the additional comments from the Ohio EPA and U.S. EPA are 
completed and transmitted to the EPAs. The Work Plan Addenda wI'll be revised once 
final comment resolutions have been achieved with the regulatory agencies. 

Nearly all the field work for this task has been completed. Remaining work is scheduled 
to be completed by October 1, 1993. 

5.1.2 Additional Operable Unit 5 Field Investigation Tasks 

The scope and rationale for the following site characterization programs were presented 
to DOE-FN, DOE-HQ, U.S. EPA, and Ohio EPA at Technical Information Exchange 
Meetings on April 1 and April 20, 1993: 
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5.1.2 Additional Operable Unit 5 Field Investigation Tasks (continued) 

- FEMP Trap Shooting Range Investigation 
- Great Miami Riverbank Investigation 
- Pilot Plant Drainage Ditch Seepage and Surface Water Background Investigation 
- Surface and Subsurface Soil Sampling 
- Additional Monitoring Well Installation and Well Abandonment 
- Snapshot Monitoring Well Sampling and Surface WaterGediment Sampling 
- FEMP Glacial Overburden/Vadose Zone Hydraulic Investigation. 

The draft Project Specific Plans (PSPs) for these programs have been completed and 
submitted to DOE and EPA. U.S. EPA and Ohio EPA comments have been received 
on six of the seven PSPs. For the Trap Shooting Range Investigation, only Ohio EPA 
comments were received. The comments are being addressed and responses will be 
transmitted to the agencies in August. Arrangements are being made for a comment 
resolution meeting on August 26, 1993. 

Status: 

FEMP Trap Shootinq Ranqe lnvestiqation 

Field work for this task was completed in July. Soil samples are currently undergoing 
sieve analysis at the on-site laboratory. Based on the results of the sieve analysis, 
samples will be submitted to a RllFS contract laboratory for more detailed analysis as 
specified in the Work Plan. 

Great Miami River Bank lnvestiqation 

Nine of the scheduled eighteen soil borings were completed for this task. The 
remaining nine borings will be completed in August. 

Pilot Plant Drainaqe Ditch Seepaqe and Surface Water Backqround lnvestiqation 

Sampling specified in the PSP was completed in June. Daily flow measurements at two 
weirs and a drainage pipe in this area were completed in mid-July. The flow data is 
.currently being evaluated to further quantify the variability of the components to the flow 
in the ditch. 
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5.1.2 Additional Operable Unit 5 Field Investigation Tasks (continued) 

Surface and Subsurface Soil Samplinq 

The FEMP has staked and surveyed 60 shallow soil locations (0-0.5 feet) outside the 
former Production Area, and 57 of the shallow soil locations have been sampled. Three 
off-site locations remain to be sampled pending completion of access agreements, 
which will be complete in early August. Sampling of the former production area sample 
locations began on July 8. The FEMP has completed all 14 Production Area hand 
auger locations and all 10 five-foot deep auger borings as of July 30. Of 25 deep auger 
borings, 19 have been completed as of August 6. The boring program west of the K-65 
silos began on July 8. As of August 6, 30 out of 37 six-foot borings have been 
completed. Four borings were added to this program based on the radiological walk- 
over survey. 

Additional Monitorinq Well Installation and Well Abandonment 

The FEMP has installed 20 new wells originally planned for this program. Installation 
has begun on two of the five additional wells in the Waste Storage Area. Table 5-1 
depicts the installation, development, and sampling activities associated with the new 
wells. 

Seven wells (1350, 11 74, 1004, 1072, 1030, 1037, and 3084) are scheduled to be 
plugged and abandoned for this task. This work is expected to begin in August 1993. 

Snapshot Monitorinq Well Samplinq and Surface WaterEediment Samplinq 

The FEMP has sampled all original snapshot monitoring wells capable of yielding 
sufficient water for sampling. All surface water and sediment sampling has been 
completed. 

, 

FEMP Glacial OverburdenNadose Zone Hvdraulic lnvestiqation 

Procuring equipment and completing the drilling contract for this task have contributed 
to a significant delay in this program. Further delays may be encountered in the yield 
test and potential pump test in the vicinity of Plant 213 due to the Plant 8 perched water 
VOC treatment system being shut down. All operations in Plant 8 have been shut down 
due to the UNH spill that occurred earlier this year. Current projections indicate Plant 8 
operations will continue in September. 

five planned yield tests have been completed. The pump tests, packer tests and 
lysimeter installations are scheduled to be completed by early September. 

. '  Approximately 40 of the 78 scheduled slug tests have been completed. Three of the 

,.~' 6.4 1 
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5.1.3 Abandonment and Plugging of KC-2 Warehouse Well No. 67 

Attempts to clean out Well No. 67 began on July 1, 1993. After several days of drilling 
and bailing, only twelve feet of the expected forty feet of sediments were removed. 
Material removed from this twelve feet consisted of wood fragments, pieces of metal 
and sediment. Sediment samples were to be collected to characterize every ten feet of 
the sediment column. Because the drillers were only able to advance twelve feet, only 
the first ten-foot interval of the sediment column was sampled. 

Several days were spent attempting to progress past the 190-foot depth. A magnet and 
breaker bit were used in an attempt to remove more of the suspected metal pieces from 
the hole. On July 13, 1993, a sediment sample was collected for an on-site analysis for 
total uranium content. The drillers were unable to advance the removal effort beyond 
the 190-foot depth interval. A camera survey was then utilized to determine the 
condition of the casing and to see if an obstruction was visible. Results of the camera 
survey showed the casing to be in good condition down to a depth of 184 feet. 
Turbidity of the water prevented deeper examination of the well casing. Attempts were 
then made to loosen the sediment with a jetting tool, and then remove it with a sand 
pump or sand bailer. Before the jetting process was begun, water samples were 
collected from the well for on-site analysis of total uranium (filtered and non-filtered). 

On July 23, 1993, the FEMP used the jetting tool to penetrate and loosen the sediment 
in the well casing. The drillers were able to advance the jetting tool into the sediment 
approximately three feet. The drillers noted that hard material was present in the 
sediment and that the jetting tool was being deflected by this material. The drillers 
made several attempts to remove the sediment with a sand pump and a bailer after the 
jetting process. Small amounts of material were recovered from the well. Depth to the 
top of the sediment column was measured at 191 feet from the top of the casing. 

It was determined that it would be futile to continue the current methods being used to 
clean out the well. The project has been halted until analytical results are available. 
When the results are available, the FEMP will confer with the EPAs to determine the 
most appropriate path forward for this removal action. DOE-FN has prepared a draft 
letter to DOE-HQ on this project status. 

Issues/Corrective Actions: 

None to report. 
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5.2 Treatability Study 

Scope: 

The Treatability Study provides information .J support the Feasibility Study and 
subsequent remedy selection for Operable Unit 5. Specifically, the study will 
demonstrate the feasibility of soil washing as a remedial technology for cleaning soil in 
Operable Unit 5. The study incorporates a physical separation/chemical extraction 
process that initially involves separating a soil into different particle-size fractions. The 
process uses reagent formulas in the washing solutions to extract radionuclides and . 
organic and inorganic compounds from these different-size fractions. The contaminants 
may be separated from the wash stream into a concentrated residue for further 
treatment. The study consists of two phases: (1) remedy screening Stages 1 and 2, 
involving laboratory and bench-scale tests; and (2) remedy selection using pilot-scale 
equipment. Soils from three different areas will be  used in these investigations. These 
soils are from the following areas: incinerator area (ID-A), Plant 1 Pad Area (ID-B), and 
maintenance building area (OU5-A). 

Status: 

The FEMP installed the skids containing the major portion of the soil washing pilot plant 
equipment in April 1993. During May, The FEMP made modifications/ additions to 
address safety issues were addressed, and then installed the centrifuge, which is the 
last major piece of equipment. The FEMP trained supervisors and technicians for the 
operation of the pilot plant. Documents completed in support of startup of the soil 
washing .pilot plant included the health and safety plan, environmental compliance plan 
and the risk management plan. 

IT Corporation submitted the data from the remedy screening tests for the ID-A and ID- 
B soils on April 12, 1993. The data from the OU5-A soil was received in the middle of 
May. The FEMP is preparing a summary report of the data. Results from these bench- 
scale studies were used to provide the initial operating conditions for startup of the 
remedy selection soil washing pilot plant. Initial operating conditions include physical 
separation processes followed by chemical extraction with dilute inorganic acid at 
elevated temperatures. The test system is designed to include spent extractant 
treatment . 
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5.2 Treatability Study (continued) 

The soil washing pilot plant began processing radiologically contaminated ID-B soil on 
June 8. A second run of soils from the incinerator area was subsequently completed. 
Results from the initial sample analysis performed in the FERMCO onsite laboratory 
were summarized and the mass balance calculated. FERMCO is preparing an 
evaluation of the data. This satisfies the requirement in the Operable Unit 5 Soil 
Washing Treatability Work Plan for completion of Stage I and Stage II work. ,Additional 
bench scale work is being considered to support the remedy selection. 

A soil treatability laboratory is currently being established at Fernald to support pilot 
plant testing and further bench testing of other reagents. Government-owned laboratory 
and testing equipment from IT'S ETDC facility in Oak Ridge has been shipped to 
Fernaid for installation in the on-site lab. 

The FEMP began design and programming of a database to accommodate Operable 
Unit 5 remedy screening and remedy selection data. The database is being designed to 
also accommodate soil washing treatability test data from Lockheed Environmental and 
Oak Ridge National Laboratory. These soil washing test programs have been 
conducted in parallel to the Operable Unit 5 study under the umbrella of the DOE 
Treatability Integrated Demonstration program. 

5.3 Operable Unit 2 Dispute Resolution Supplemental Project (Uranium Reduction in 
FEMP Discharge) 

Scope: 

The supplemental project will provide for partial treatment of the South Plume discharge 
with the objective of reducing uranium discharges from the FEMP to the Great Miami 
River. The project consists of the following parts: 

1.  Procure and install one additional IAWWT trailer unit to treat 200 gpm South 
Plume flow. This new unit, referred to as the South Plume Interim Treatment 
(SPIT) project, will be installed by March 30, 1994. 
Use off-peak capacity in Phase I AWWT for South Plume 'Treatment when no 
stormwater is available for treatment. This provision will be available in January 
1995 when Phase I of the AWWT becomes operational. 

2. 
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5.3 Operable Unit 2 Dispute Resolution Supplemental Project (Uranium Reduction in 
FEMP Discharge) (continued) 

3. Eliminate low uranium streams, that is, less than 20 ppb (Sewage Treatment Plant 
and clean side General Sump) from Phase 11 AWWT and utilize this capacity to 
treat a portion of the South Plume; estimated to be approximately 200 gpm. This 
provision will be available in January 1995 when Phase II of the AWWT becomes 
operational. 

4. Extend the planned operational life of the existing I A W W  SWRB unit and convert 
from treating stormwater to treating South Plume flow. Also, the capacity would 
be increased from 300 gpm to approximately 400 gpm. This would be 
accomplished by March 30, 1995. 

Status: 

Part 1 

The ArchitecVEngineer (A/E) has completed the 90% review of the Design Basis 
. Document, sketches, and specifications. These items will be used in the procurement 

package for the unit. Review comments received on this 90% design package have 
caused the A/E to pursue Detailed Design of several supporting components. The 
A/E's efforts are scheduled for completion by July 27, 1993, but resolving comments 
will delay completion of this package until August 27. The procurement package will 
be issued shortly thereafter. 

Part 2 

The FEMP is evaluating the best method for transferring South Plume water to Part 2. 
Preliminary thinking is to run a parallel main from the existing valve house to the 
AWWT Phase II unit. This would be installed in the same trench as the planned 10 
inch line from the valve house to Phase I. The 10 inch line will transfer SWRB 
discharge (or Part 3 South Plume flow) to Phase I. 

Part 3 

Operable Unit 5 has completed changes to the AWWT project scope to eliminate the 
treatment of the Sewage Treatment Plant and clean side General Sump flows. The 
AWWT package now under construction contains piping and valving to transfer South 
Plume flow to the existing SWRB pumping station for subsequent transfer to Phase II. 

~ 
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5.4 Remedial Investigation 

Scope: 

The Remedial Investigation is the mechanism for collecting data to characterize site 
conditions, determining the nature of the Site’s wastes, determining the nature and 
extent of contamination, and assessing baseline risk to human health and the 
environment. 

Status: 

Remedial Investigation data compilation and evaluation continues. All data sources to 
be included are being identified and evaluated. Chemical and radiological data 
collected as part of both the RVFS and other site sampling programs are being posted 
on maps and evaluated. The FEMP is compiling, evaluating, and updating the 
geologic and hydrogeologic information contained in RI/FS site files and documents. 
Existing maps and cross sections are being updated where additional information has 
become available. New maps and cross sections of the glacial overburden have been 
and continue to be generated. The FEMP is now reviewing the preliminary versions of 
Sections 1, 2, and 3 of the Remedial Investigation Report. 

The FEMP began a significant data validation effort in January, and it became fully 
operational in February. The effort identified and validation a backlog of nearly 8,000 
RllFS samples requiring validation. Validation of the backlog samples was completed 
in June. QC and formatting of the validated data base is continuing. The validated 
data base will be transferred to Operable Unit 5 in early August. Operable Unit 5 staff 
will begin to split up the validated data base so that work can begin on Sections 4, 5 
and 6 of the Remedial Investigation report. Additional validated data will be added to 
the data base throughout this summer and fall as validation is completed on 
supplemental data from non-RI/FS programs, new programs, and laboratory data that 
has been received since the beginning of 1993. 

The FEMP prepared responses to U.S. EPA and Ohio EPA comments on the 
Groundwater and Surface Water Background report, and these comments are currently 
undergoing internal review. DOE-FN will transmit the responses to the EPAs in 
August. Work on preparing an ecological risk screening study based on U.S. EPA 
Region V guidelines continues. Completion of the screening study is expected in 
August and will be forwarded to the EPAs. 
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5.4 Remedial Investigation (continued) 

Issues/Corrective Actions: 

Attenuation/release characteristics of uranium contamination at the FEMP are an issue 
that has not been resolved in RVFS studies to date. DOE is developing a site-wide 
strategy for addressing the attenuation/release characteristics of uranium. In addition 
to summarizing all the existing information from previous studies (i.e., EWMF and soil 
washing treatability studies), this strategy will determine the overall approach and 
necessary laboratory experiments to define the following data: 

Extractable portions of uranium in the waste materials; 
& values for the waste materials based on the total contaminant mass or the 
extractable mass only; and 
Aerial and vertical distributions of K, values for contaminants in the media outside 
the contaminant source areas. 

Preliminary experimental procedures have been developed and waste materials have 
been collected from the Operable Unit 2 waste units. The first batch of experiments 
began in late June. After these results are available (by mid-July), the procedure and 
the overall plan will be re-evaluated and completed. Before this information is 
available, conservative assumptions and literature values will be used for RI/FS 
activities (i.e., Operable Unit 4 and Operable Unit 1 RVFS and CRARE). 

5.5 Planned Activities for August 1993 

Complete field work for all of the Remedial Investigation characterization 
programs in progress with the exception of the Glacial Overburden/Vadose Zone 
Hydraulic Investigation. 

Resolve all U.S. EPA, Ohio EPA, and internal comments related to the present 
field programs. 

Complete the site strategy on determining attenuationhelease characteristics for 
uranium. Present this strategy to the EPAs. 

Continue work on Remedial Investigation report Sections 1, 2, and 3. Continue 
compiling and evaluating historic data in support of the Report. 

Complete screening study for ecological risk assessment and transmit report to 
EPA. 
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5.5 Planned Activities for August 1993 (continued) 

Continue validation of the laboratory data from the present field programs and 
from supplemental non-RIIFS programs. 

Divide the validated data base by media so that work can begin on Sections 4, 5, 
and 6 of the Remedial Investigation report. 

Begin work on Sections 4, 5,  and 6 of the Remedial InvestigatiQn report. 

Respond to €PA comments on the following reports that were submitted to the 
agencies in May: "Characterization of Background Water Quality for Streams and 
Groundwater"; "Groundwater Modeling Evaluation Report and Improvement Plan"; 
and "Groundwater Modeling Report - Summary of Model Development." 

0 Meet with U.S. EPA and Ohio EPA to resolve outstanding comments on all 
Operable Unit 5 Remedial Investigation site characterization programs. 

Complete sampling specified in the Operable Unit 5 Work Plan Addenda. 

Revise the Operable Unit 5 Work Plan Addenda to reflect final comment 
resolutions. 

Complete comment responses to the Ohio EPA and U.S. EPA comments on the 
Work Plan Addendum for the Outfall Line. Revise the Work Plan to reflect final 
comment resolutions. 

Meet with U.S. EPA and Ohio EPA to provide them with the status and findings of 
the new field programs. 

Confer with the EPAs to determine the path forward for the KC-2 Warehouse Well 
No. 67 Removal Action. 
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6.0 On-Site Disposal Cell 

The Engineered Waste Management Facility (EWMF) scope has been modified to 
evaluate the On-Site Disposal Cell (OSDC) alternatives along with the complete 
evaluation of off-site alternatives. All further reference to the EWMF will be entitled 
OSDC. 

The technical approach for the evaluation will be based on a information previously 
developed for the EWMF. This information is being expanded to include the 
development of engineering assessment to evaluate the On-Site Disposal/Storage, Off- 
Site Disposal, and Transportation Risk Assessment for Off-Site Disposal. The 
information generated by these technical reports and the reports that will be generated 
from the information gathered for the EWMF Siting Report will serve as a basis for 
evaluating the disposal options and alternatives. 

6.1 EWMF General Siting Report 

Scope: 

The EWMF Siting Report was meant to evaluate the feasibility of locating an EWMF 
facility at the FEMP. The intent was to deliver all of the information necessary to meet 
the requirements in a singular document. In order to expedite the delivery of the 
technical information, the report has been subdivided into the following six stand-alone 
technical reports: 

Geotechnical Enqineerinq Analysis for an On-Site Disposal Cell 

This report will contain the engineering analysis prepared for the EWMF structure. 
This will include an analysis of the barrier and cap design, drainage system, erosion 
analysis, slope stability analysis and an estimated cost of construction for an on-site 
tumulus. The report will be entitled, "Technical Report 5.1 A: Engineering Evaluation 
Report for On-Site Disposal". 

Site Characterization Report 

This report will include the investigation and evaluation of the site geology, radiation 
measurements, well installation diagrams, boring logs, and analytical data. This report 
will be entitled "Technical Report 5.1 B, Site Characterization/Geological Report for On- 
Site Disposal." 
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6.1 EWMF General Siting Report (continued) 

Material Source Survey 

This report will discuss the availability and cost of materials in the local area required 
to construct the OSDC. This report will be entitled "Technical Report 5.1 C, Material 
Source Survey for On-Site Disposal." 

ARARs Report 

This report will identify and discuss the ARARs that will be applicable to the 
construction of an OSDC. This report will be entitled "Technical Report 5.4, ARARs for 
On-Site Disposal Cell Concept". 

Survey of Local Geoloqy in the Alternate Sitinq Areas 

This report will cover the investigation of two'alternative sites for the OSDC adjacent or 
near the FEMP situated on bedrock highs. The two sites to be evaluated are the Girl 
Scout Camp and another located west of the FEMP. The report will be entitled, 
"Technical Report 53A, Geological Report for Off-Site Disposal". 

Ecoloqical Characterization 

This report will discuss the ecological characterization of the two off-site locations. The 
two sites to be evaluated are the Girl Scout Camp and another located west of the 
FEMP. The report will be entitled, "Technical Report 5.3B, Ecological Characterization 
of the Off-Property Disposal Cell Study Area". 

Status: 

The FEMP awarded a contract to IT Corporation to complete the six technical reports, 
and all six technical reports have been received. The risk-based evaluation of an 
onsite disposal cell containing treated wastes has been delayed pending further 
review. 

Issues/Corrective Actions: 

None to report. 

6.2 Planned Activities for July 1993 

None to report. 
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7.0 Community Relations 

Status: 

On July 7, local newspapers published three Notices of Availability for removal actions 
at the FEMP, opening 30-day public comment periods on each. Two removal actions 
are in Operable Unit 3: Asbestos Abatement Program and Contamination at the Fire 
Training Facility. One is in Operable Unit 5: KC-2 WarehouseNVell Number 67. Ken 
Morgan, DOE-FN will receive all comments from the public. After the comment 
periods, FERMCO will prepare an addendum to the Community Relations Plan for 
each removal action. 

On July 8, DOE-FN conducted a public meeting to gather input from stakeholders on 
the workforce restructuring program. Approximately 30 stakeholders attended the 
meeting at the Plantation in Harrison, Ohio. The stakeholders provided DOE with 
diverse opinions, which DOE will consider and use to make recommendations to 
FERMCO for inclusion in the restructuring program. 

On July 9, Ohio Congressman Rob Portman toured the site. On July 19 U.S. Rep. 
Portman met with DOE-FN officials and members of Fernald Residents for 
Environment, Safety, and Health (FRESH). 

Public Affairs staff continues to support Dr. Eula Bingham, the convener of the Fernald 
Advisory Committee. DOE-FN sponsored a public work session on July 14 at the 
Meadowbrook in Ross, Ohio. About 40 people attended, including Jim Saric from U S .  
EPA Region V and Graham Mitchell from the Ohio EPA. Dr. Bingham discussed the 
committee’s charter and membership representation. After Dr. Bingham has 
nominated a list of people willing to serve on the committee, it will meet to address 
issues such as future use of the site, cleanup levels, and waste disposal. The first 
meeting of the advisory committee is expected to be in late August or early September. 

DOE-FN has prepared a draft Fernald Public Involvement Program. Representatives 
of the field office presented the document at the DOE EM-4, Office of Policy and 
Program Information, quarterly meeting in San Francisco on July 13-15. Developing a 
sitewide plan will help coordinate public involvement activities and increase public 
involvement in an efficient and effective manner. Through this program, technical 
managers can meet their responsibility for factoring public values and concerns into 
decision making. 

Two removal actions (Erosion Control at the Inactive Flyash Pile and Plant 7 
Dismantling) completed public comment periods in July. The FEMP did not received 
comments from the public. In accordance with the RVFS Community Relations Plan, 
an addendum to the CRP is being prepared for each. 
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7.0 Community Relations (continued) 

DOE-FN representatives attended the monthly FRESH meeting, held July 22, 1993. 
Fifteen members of the community attended the meeting. Topics included: 

Status of the Fernald Advisory Committee 
Feedback from the July 20 Restructuring Meeting 
Plant 1 ore silos update 
Upcoming Minimum Additive Waste Stabilization (MAWS) demonstration at the 
site 

FERMCO Public Affairs gave a presentation on the Science, Technology, the 
Environment and the Public (STEP) program. The STEP program is designed to be 
"gateway to participation" for local residents and other stakeholders interested in 
Fernald activities. 

Issues/Corrective Action 

None. 

Planned Activities for August 1993 

DOE sites prepare annual planning documents, of which one is called the Roadmap, 
for DOE-HQ to use in developing budgets and resolving issues. Fernald is preparing 
its Roadmap and will be mailing information to interested members of the public in mid- 
August. The public will be asked to help DOE frame issues relating to environmental 
restoration that need resolution at DOE-HQ. The issues include the future use of the 
site. transportation, storage of waste, and cleanup objectives. 

Public comment periods on three removal actions conclude August 9. 

The Operable Unit 3 Proposed Plan/Environmental Assessment for Interim Remedial 
Action went to US. EPA on August 16. 

DOE-HQ is conducting a workshop on technology for community leaders from various 
DOE sites across the country. This year's workshop will be August 16-1 8 in Augusta. 
GA. Five Fernald-area community members have been invited to attend. 

FERMCO will submit the Operable Unit 4 Remedial Investigation Responsiveness 
Summary to U.S. EPA in mid-August. 
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The monthly FRESH meeting is scheduled for August 26. 
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Introduction 

The accompanying Effluent Radiation Reports provide, in accordance with the requirements of 
Section XX1II.B of the Consent Agreement As Amended under CERCLA Sections 120 and 106 
(a), data on the daily wastewater flows, radionuclide concentrations, and loadings released to 
the Great Miami River and an estimate of runoff and radionuclide concentrations to Paddy’s 
Run during June 1993. 

Summary - June 1993 

The total quantity of uranium discharged from the FEMP to the Great Miami River via Manhole 
175 (Outfall 11000004001) was 15.1 8 kilograms. The average uranium concentration for the 
previous 12 months was 0.60 mg/L. This is 67.4% of the Derived Concentration Guide (DOE 
Order 5400.5) for ingested water. 

There was no discharge from the Stormwater Retention Basin (Outfall 11000004002) to 
Paddy’s Run via the Storm Sewer Outfall Ditch in June 1993. Based on 1.75 inches of rainfall 
in June 1993, the total quantity of uranium discharged to Paddy’s Run from uncontrolled areas 
of the FEMP is estimated to be 4.97 kilograms. 
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MONTHLY PROGRESS REPORT 

Period Ending July 31,1993 

Wastewater Flows and Radionuclide Concentrations 

Facility: Fernald Environmental Management Project 
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398705 
Cincinnati, Ohio 45239-8705 

Location: 11000004001 Month: June 1993 
001 Total Discharge 
Manhole 175 (Effluent to the Great Miami River) 

Total Total Calculated 
Flow Alpha Beta Total U Total U Total U-238 

Day (MGD1 lpCi/L\ lpCi/Ll [mq/L1 @J IpCiL) (11 
1 0.375 27 104 0.04 0.06 14 
2 0.41 0 68 140 0.07 0.11 24 
3 1.302 266 68 0.40 1.97 135 
4 1.406 248 140 0.33 1.76 111 
5 0.949 221 104 0.35 1.26 118 
6 0.400 99 257 0.13 0.20 44 
7 0.485 72 275 0.13 0.24 44 
8 0.41 3 5 50 0.02 0.03 7 
9 0.435 104 171 0.19 0.31 ' 64 

10 0.330 225 171 0.39 0.49 132 
11 0.344 45 68 0.05 0.07 17 
12 1.556 2007 126 0.28 1.65 95 
13 1.500 198 86 0.30 1.70 101 
14 1.530 221 108 0.28 1.62 95 
15 1.566 21 2 104 0.31 1.84 105 
16 0.749 252 149 0.21 0.60 71 
17 0.256 81 86 0.04 0.04 14 
18 0.242 36 59 0.03 0.03 10 
19 0.362 90 104 0.10 0.14 34 
20 0.295 108 171 0.20 0.22 68 
21 0.334 36 68 0.02 0.03 7 
22 0.296 86 36 0.08 0.09 27 
23 0.326 45 153 0.07 0.09 24 
24 0.21 9 59 126 0.09 0.07 30 
25 0.251 0.07 0.07 24 
26 0.305 203 185 0.15 0.17 51 
27 0.31 1 0.01 0.01 3 
28 0.390 0.06 0.09 20 
29 0.544 0.05 0.10 17 
30 0.488 0.05 0.09 17 

0.31 7 0.05 0.06 . 17 31 

t 

t 

- - 
TOTAL 18.695 15.1 8 

Analytical results not yet approved. 
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Wastewater Flows and Radionuclide Concentrations 

Facility: Fernald Environmental Management Project 

. Location: 001 Total Discharge 

Month June 1993 

To tal Total Calculated 
Flow Alpha Beta Total U Total U Total U-238 

JMGD) JpCi/L)(21 IpCi/L)(21 Jmq/L)(21 jkqsl JpCi/L)(1)(2) 
Avg. 0.603 153 104 0.21 0.49 73 
Max. 1.566 266 275 0.40 1.97 135 
Min. 0.219 0 0 0.01 0.01 3 

The average uranium concentration for the previous twelve months was 0.60 mg/L. This is 
67.4% of the Derived Concentration Guide (DOE Order 5400.5) for ingested water. 

Comments: (1) The activity of this discharge has been and will continue to be reported as 
Uranium-238 (pCi/L) in accordance with the Ohio EPA format for reporting 
uranium. Since this does not account for the activity of the other uranium 
isotopes in the effluent, the total uranium data is also presented. The 
calculated total U-238 is based on a conversion factor of 
337.84 pCi U-2381mg Total U applied to measure value of total uranium. 

(2) Average values presented are flow-weighted. 
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INTRODUCTION 

Enclosure B describes actions undertaken at the f EMP during the period July 1 through July 
31, 1993, that are not covered by the reporting requirements of the Consent Agreement As 
Amended under the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) Sections 120 and 106(a). 

WORK ASSIGNMENTS AND PROGRESS 

Descriptions of ongoing work progress are presented in the following sections of this report. 
The status of ongoing work in support of the Federal Facility Compliance Agreement (FFCA) 
is summarized in Table 1 of Enclosure 8. Completed work previously reported upon has been 
eliminated for the sake of brevity. In this portion of the report and in Table 1, descriptions of 
actions are presented in a format consistent with that of the FFCA. 

COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND 
LIABILITY ACT (CERCLA) 

1. 

2. 

3. 

Initial Remedial Measures 

Section C 

K-65 Silo Project - Status information on the K-65 Silo project normally reported 
in this section is being provided under Operable Unit 4: Silos 1-4. 

Remedial Investigatiodfeasibility Study (RI/FS) 

Status information on the Remedial Investigation/Feasibility Study (RVFS) 
normally reported in this section is being provided separately in accordance 
with the requirements of Section X of the Consent Agreement As Amended 
under CERCLA Sections 120 and 106(a). 

Reports and Record Keeping 

Section 5 

The RVFS Monthly Technical Progress Report for June 1993 was transmitted to 
the US.  EPA on July 20, 1993, as an integral part of the Consolidated Consent 
Agreement/ Federal Facility Compliance Agreement/ Federal facility Agreement 
for Control and Abatement of Radon-222 Emissions (CA/FFCA/FFA-CARE) 
Monthly Progress Report in accordance with the requirements of Section X of . .  

- . .  the Consent Agreement As Amended. 
' I  
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CLEAN AIR ACT (CAA) 

Section E 

The Quarterly Particulate Emissions Report will now be incorporated into the Annual 
NESHAP Compliance Report. 

RADIATION DISCHARGE INFORMATION 

Section A 

This information will now be submitted on an annual basis as part of the FEMP Annual 
Site Environmental Report. 

REPORTING REQUIREMENTS 

Section B 

The Federal Facility Compliance Agreement Monthly Progress Report for June 1993, was 
transmitted to the U.S. EPA on July 20. 1993, as Enclosure B of the Consolidated 
Consent AgreemenVFederal Facility Compliance AgreemenVFederal Facility Agreement 
for Control and Abatement of Radon-222 Emissions (CNFFCNFFA-CARE) Monthly 
Progress Report. 



TABLE 1 

STATUS OF ASSIGNMENT FOR WORK REQUIRED ON 
FEDERAL FACILITY COMPLIANCE AGREEMENT ACTIONS 

ACTION DESCRIPTION 

CERCLA 

1. INITIAL REMEDIAL 

i.c Implement radon control plan 

MEASURES 

approved by the U.S. EPA. 

2. 

2.A 

2.8 

2.E 

2. F 

3. 

3.8 

REM EDlAL 
INVESTIGATION/FEASIBlLlTY 
STUDY 

RI/FS work is to be conducted 
in accordance with the U.S. 
EPA guidelines. 

--No Action Required-- 

Amend and submit revised 
RVFS Work Plan to U.S. EPA if 
deficiencies are found. 

implement tasks described in 
the approved RVFS Work Plan 

REPORTS AND RECORD 
KEEPING 

Submit monthly RllFS progress 
reports. 

COMPLETION 
TIME AFTER 
FFCA SIGNED FY1992 STATUS 

------ No longer applicable. Progress on actions to 
address radon emissions from the K-65 Sibs 
are being reported separately under Section 
IX-Removal Actions of the Consent 
AgreemenVFFCA Monthly Progress Report. ' 

No action required. 

N/A 

------ Status information on the RVFS is being 
reported in accordance with the requirements 
of Section X of the Consent Agreement As 
Amended under CERCLA Sections 120 and 
106(a). 

Status information on the RI/FS is being 
reported in accordance with the requirements 
of Section X of the Consent Agreement As 
Amended under CERCLA Sections 120 and 
106(a). 

Status information on the RllFS is being 
reported in accordance with the requirements 
of Section X of the Consent Agreement As 
Amended under CERCLA sections 120 and 
106(a). 

monthly The RI/FS Monthly Progress Report for June 
1993 was transmitted to the U.S. EPA on. 
July 20, 1993. (DOE-2469-93) 
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c 4706 TABLE 1 

STATUS OF ASSIGNMENT FOR WORK REQUIRED ON 
FEDERAL FACILITY COMPLIANCE AGREEMENT ACTIONS 

CLEAN AIR ACT 

9.4 Prepare annual progress report 
installation and replacement of 
emission control devices. 

C. Provide annual reports to the 
U.S. EPA per 40 CFR 61.94(c). 

D. 1 Provide U.S. EPA with yearly 
stack-testing schedule. 

yearly The Fifth Annual Progress Report on the 
installation and replacement of emission 
control devices was transmitted to the U.S. 
EPA on March 9, 1993 (DOE-1305-93). 

The Annual NESHAP Compliance Report for 
CY1 992 was transmitted to the U.S. EPA on 
June 28, 1993 (DOE-2281 -93). 

The 1989 stack testing schedule was 
transmitted to the U.S. EPA on June 16, 
1989. A letter (DOE-1 61 5-89) was 
transmitted to the U.S. EPA on September 
15, 1989, indicating that, due to the 
uncertainty concerning resumption of 
production at the FEMP, the 1989 FFCA 
Stack Testing Program was being deferred. 
In August 1991, the DOE confirmed that no 
further production would take place at the 
facility, and renamed the facility the FEMP. 
Stacks in areas such as the Laboratory are 
currently being identified for potential testing 
during P I 1  993. 

yearly 

yearly 

0.2 Provide U S .  EPA with stack- 45 days Because the FEMP has been out of 
test results for stacks tested 
that year. 

production since mid-1 989, there was no 
opportunity to perform stack testing. The 
DOE, in August 1991, confirmed that no 
future production will take place at the 
FEMP. Stacks in areas such as the 
Laboratory are currently being identified for 
potential testing during FY1993. 

E. 1 Maintain records of monthly 
particulate matter emissions. 

Provide quarterly reports to U.S. 
EPA on these emissions. 

E.2 

RCRA 

_----- Ongoing. 

-----_ The Quarterly Particulate Emissions Report 
will now be incorporated into the Annual 
NESHAP Compliance Report. 

A. 1 Conduct a hazardous waste 30 days 
determination on all waste 
streams. 

A.2 Commence a hazardous waste 30 days 
analysis program for materials 
in the landfill and going to the 
incinerator. 

Complete. Pursuant to the Proposed 
Amended Consent Decree, a RCRA waste 
evaluation was conducted on all identified 
waste streams pertaining to the PACD. 

Complete. Ope'ration of these units was 
discontinued and data on the waste which 
had gone to them was provided in a 30-day 
FFCA deliverable on August 17, 1986. 



A. 5 

TABLE 1 

STATUS OF ASSIGNMENT FOR 

.L i""h-.4706 
WORK REQUIRED ON 

FEDERAL FACILITY COMPLIANCE AGREEMENT ACTIONS 

Update the facility closure plan 
to reflect the year the facility 
expects to begin closure. 

30 days The Facilrty closure date is dependent upon 
closure schedules for individual TSD units as 
presented most recently in Section I of the 
RCRA Part B Permit Application transmitted 
to the Ohio EPA and the US. EPA on March 
26, 1993 (DOE-1 471-93). Facility closure will 
be completed on a date the last TSD unit is 
closed. 

RADIATION DISCHARGE INFORMATION 

A.3 Report to U.S. EPA, Ohio EPA yearly The twenty-first Quarterly Discharge Report 
and Ohio Department of Health 
the results of the continuous 
liquid discharge samples. 

for the period October through December 
1991 was transrnrtted to the U.S. EPA on 
February 20. 1992 (DOE-941 -92). This 
information will now be reported on an 
annual basis. 

REPORTING REQUIREMENTS 

6 .  Issue monthly progress report of monthly June's FFCA Monthly Progress Report was 
actions taken to ensure 

requirements. 

transmitted to the U.S. EPA on July 20, 
compliance with FFCA 1993. (DOE-2469-93). 
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CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

MONTHLY PROGRESS REPORT 

Period Ending July 31, 1993 

Introduction 

The Federal Facility Agreement for Control and Abatement of Radon-222 Emissions (FFA- 
CARE) between the U.S. Department of Energy (DOE) and the U.S. Environmental Protection 
Agency (U.S. EPA), signed November 19, 1991, requires that a monthly report be submitted 
to the US. EPA regarding all steps undertaken in the preceding month to implement Part V of 
the agreement and that all data generated as a result of those actions be submitted. 

Enclosure C fulfills those requirements by describing steps taken at the FEMP during the 
period June 1 through June 30, 1993, to implement Part V, Radon-222 Control and Abatement 
Plan, paragraphs 19-33 of the FFA-CARE. 

After four months of data collection for the applicable parameters, preparation is now 
underway to evaluate the data for use in the Transport Release Models. . 

Work Assignments and Progress 

In this section of Enclosure C, action descriptions and work progress are presented in a 
format consistent with that of the FFA-CARE. Immediately following this section are the K-65 
Silos Report and the Selected Radon Data Report. Reporting this data is also a requirement 
included in the U.S. EPA approved Silos 1 and 2 Removal Action Work Plan (Removal Action 
No. 4). 
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Period Ending July 31,1993 

Data Reportinq Requirements: RA No. 4: Silos 1 and 2 

As defined in the Silos 1 and 2 Removal Action Work Plan and the Federal Facility 
Agreement, data associated with monitoring the effectiveness of the bentonite installation are 
included in the following tables: the K-65 Silos Report and the Selected Radon Data Report. 

The K-65 Silos Report includes data on the following parameters: 

Ambient temperature and pressure near the silos. 
Silos 1 and 2 headspace temperature. 
Silos 1 and 2 differential pressure. 
Silos 1 and 2 radon headspace concentration. 
Silos 1 and 2 headspace humidity 

The Selected Radon Data Report includes radon data from the following locations: 

Pilot Plant 
Background data 

Air monitoring station number 5 (AMS-5) 
Air monitoring station number 6 (AMS-6) 

K-65 Monitoring Data (K-65 NW, K-65 SW, K-65 NE, K-65 SE). 
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The radon data submitted in Enclosure C: Radon Data for the K-65 Removal Action and in all 
previous consent agreement status updates is considered to be draft. The radon data, 
although collected by qualified technicians using detailed procedures, was not obtained in a 
manner which would withstand a rigorous validation process. The various field and laboratory 
procedures are currently being reviewed and modified to be in accordance with the 
conditionally approved Site-Wide CERCLA Quality Assurance Project Plan (SCQ). Once the 
sampling and analysis procedures have been modified and approved, along with specific 
validation protocols, suspect radon data will either be qualified or rejected. 
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CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY COMPLIANCE AGREEMENT/ 
FEDERAL FACILITY AGREEMENT MONTHLY PROGRESS REPORT 

FACILITY: Fernald Environmental Management Project 
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398704 
Cincinnati, Ohio 45239 Hamilton 

K-65 SILO REPORT 

LOCATION: Silo # 1 DATE: July 1993 

Ambient Temperature Inter. Diff. Head Space 
Pres Radon 

In. HG (pCi/l) 

0.037 351706 

Day Temp Pres Headspace Hum. 
Deg. F In. Hg. Deg. F % 

29.35 62.6 0 71.5 *1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

a 

ARITHMETIC 
MEAN 

MAXIMUM 

MINIMUM 

MEDIAN 

75.5 
78.5 
80.9 
80.6 

81 .O 
80.8 
81.9 
80.2 
78.0 
76.3 
77.7 
75.8 
72.5 
71.2 
75.3 
77.6 
78.5 
74.3 
72.8 
73.7 
75.7 
80.2 
83.4 
81.2 
78.2 
82.9 
74.8 
70.4 
67.6 

80.3 

77.1 

83.4 

67.6 

77.7 

29.38 
29.40 
29.44 
29.43 
29.44 
29.47 
29.49 
29.48 
29.52 
29.43 
29.39 

29.50 
29.53 
29.50 
29.48 
29.48 
29.41 
29.50 
29.52 
29.54 
29.49 
29.49 
29.47 
29.42 
29.43 
29.39 
29.41 
29.45 
29.50 

29.48 

29.46 

29.54 

29.35 

29.47 

62.7 
63.3 
64.0 
64.4 
64.8 
64.9 
65.3 
65.7 
66.1 
66.3 
66.2 
66.2 
66.4 
66.3 
65.5 
65.5 
65.8 
66.3 
66.4 
66.5 
66.5 
66.5 
66.8 
67.3 
67.8 
67.9 
68.2 

67.8 
67.3 

68.2 

66.0 

68.2 

62.6 

66.3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.0 

0.0 

0.0 

0 

0.050 
0.023 
0.003 
0.003 
0.002 
0.003 
0.003 
0.003 
0.003 

- 0.004 
0.028 
0.002 
0.001 
0.000 
0.000 
0.002 
0.002 
0.002 
0.001 
0.001 
0.001 
0.002 
0.003 
0.003 
0.002 
0.002 
0.003 
0.001 

-0.000 
-0.000 

354439 
457830 
430600 
371 659 . 

252335 

375631 
2591 83 
321473 
375608 
380686 
273976 
33571 3 
183862 
321 81 7 
293830 
361 805 
2501 86 
199846 
180654 
197792 
240363 
359691 
41 691 6 
338946 
355569 , 

262303 
70086 
85608 

226947 

288884 . 

0.006 295998 

0.050 457830 

-0.004 70086 

0.002 321473 

Note: - Only partial data available due to storm. 



CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY COMPLIANCE AGREEMENT/ * 
FEDERAL FACILITY AGREEMENT MONTHLY PROGRESS REPORT 

FACILITY: Fernald Environmental Management Project 
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398704 
Cincinnati, Ohio 45239 Hamilton 

K-65 SILO REPORT 

LOCATION: Silo # 2 DATE: July 1993 

Ambient Tern perature Inter. Diff. Head Space 
Day Temp Pres Headspace Hum. Pres Radon 

Deg. F In. Hg. Deg. F % In. HG (pCi/l) 

*1 71.5 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

ARlTH METlC 
MEAN 

MAXIMUM 

MINIMUM 

MEDIAN 

75.5 
78.5 
80.9 
80.6 
80.3 
81 .O 
80.8 
81.9 
80.2 
78.0 
76.3 
77.7 
75.8 
72.5 
71.2 
75.3 
77.6 
78.5 
74.3 
72.8 
73.7 
75.7 
80.2 
83.4 
81.2 
78.2 
82.9 
74.8 
70.4 
67.6 

77.1 

83.4 

67.6 

77.7 

29.35 
29.38 
29.40 
29.44 
29.43 
29.44 
29.47 
29.49 
29.48 
29.52 
29.43 
29.39 
29.48 
29.50 
29.53 
29.50 
29.48 
29.48 
29.41 
29.50 
29.52 
29.54 
29.49 
29.49 
29.47 
29.42 
29.43 
29.39 
29.41 
29.45 
29.50 

29.46 

29.54 

29.35 

29.47 

61.9 
62.0 
62.6 
63.3 
63.7 
64.0 
64.1 
64.5 
64.9 
65.2 
65.4 
65.3 
65.4 
65.6 
65.4 
64.7 
64.6 
65.0 
65.4 
65.5 
65.6 
65.6 
65.6 
65.8 
66.4 
66.8 
66.8 
67.2 
67.2 
66.7 
66.2 

65.1 

67.2 

61.9 

65.4 

97.0 
96.7 
96.5 
96.3 
96.1 
96.0 
95.7 
95.5 
95.5 
95.4 
95.2 
95.5 
95.5 
95.4 
95.2 
95.7 
95.7 
95.3 
94.7 
94.6 
94.7 
94.6 
94.5 
94.4 
94.1 
94.2 
93.9 
93.6 
93.8 
93.9 
93.5 

95.1 

97.0 

93.5 

95.3 

0.01 8 
0.031 
0.008 

-0.01 1 
-0.01 1 
-0.01 1 
-0.01 1 
-0.01 1 
-0.01 1 
-0.01 1 
-0.01 2 
0.01 0 

-0.01 1 
-0.01 0 
-0.01 0 
-0.01 0 
-0.01 0 
-0.01 0 
-0.01 0 
-0.010 
-0.01 0 
-0.010 
-0.010 
-0.01 0 
-0.01 1 
-0.010 
-0.01 0 
-0.01 1 
-0.01 0 
-0.01 0 
-0.01 0 

2763627 
2666662 
275961 0 
2783305 
2726521 
2684287 
2740488 
2888475 
2771 186 
2922478 
290851 1 
3042364 
291 4248 
299281 4 
2907264 
300661 5 
2961 969 
2945591 
2905851 
2950 1 63 
2903855 
2862286 
2918124 
2951 992 
2970367 
2983502 
2989738 
281 1073 
2840338 
301 8753 
3001 627 

-0.007 2886893 

0.031 3042364 

-0.01 2 2666662 

-0.01 0 290851 1 

Note: - Only partial data available due to storm. 

O ? l * .  . 



--.- .-.--..YWIIIGIII rrojea 
US. Department of Energy 
7400 Willey Road, P.O. Box 398704 
Cincinnati, Ohio 45239 Hamilton 

Date 
07/02/93 
07/06/93 
07/08/93 
0711 4/93 
07/15/93 
07/21/93 
07/23/93 
07/27/93 
07130193 

Grab Samples of Headspace 

SILO 1 SILO 2 
Concentration Concentration 

54,000 3,680.000 
764,000 3,348,000 
187.000 3,630,000 

3,691,000 789,000 
16,000 3,806.000 

662,000 3,866,000 
71,000 3,569,000 
68,000 4,210,000 

. 57,000 3,971,000 
..0.7 2 ' 

. . i  



! CONSOUDATED CONSENT AGREEMENT/FmERAL FAClUTlES COMPLIANCE AGREEMENTI 
! FEDERAL FACIUTY AGREEMENT MONTHLY PROGRESS REPORT i 

0711 1/93 j'  
0711 2/93 1 
0711 3/93 
0711 4/93 
0711 5/93 
0711 6/93 
0711 7/93 
0711 8/93 
0711 9/93 
07/20/93 
07/21 193 
07/22/93 
07/23/93 
07/24/931 

:;;%:I 
07/27/93 I 

FACILITY: Fernald Environmental Management Report 
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398704 
Cincinnati, Ohio 45239 Hamilton 

. .  . 

1.6 ~ 1.4 i 2.9 1 1.6 ~ 

1.2 j 1.1 2.3 I 1.6 ! 
1.5 j 1.6 1.5 1.2 i 
1.3 1.0 j 2.0 1.3 i 
1.6 I 2.0 1.7 1.2 
1.5 1 1.7 2 .o 1.5 
1.3 1.8 1.4 1 .o 
2.9 1.8 3.5 I 2.0 
1.5 1 1.2 I 2.6 1.4 I 
1.5 1.6 3.1 j 1.8 
1.3 1 1.4 2.1 1.4 
1.6 1.8 I 1.5 1.2 
1.5 ! 1.7 1.7 1.2 I 
1.6 I 1.6 2.4 1.6 
4.9 1 1.7 I 3.2 2 .o 
2.2 I 2.2 ! 6.3 I 2.5 I 

2.2 I 1.7 1 2.0 I 5.1 

1 MONTH: Jul I 

07/26/93 11 2.2 I 2.1 3.8 1.8 1 

07/30/93 1.5 I 1.4 2.4 I 1.7 1 07/29/93 I, 1.2 I 1 .o I 2.0 1.1 

0713 1/93 2.2 I 2.1 4.2 2.1 1 

SELECTED RADON DATA REPORT 

MEDIAN 

STD.DEV. 

IYEAR: ' 1993 I 

1.5 1.4 2.2 1.5 

0.8 0.6 1.4 0.6 

Monthly Summary of Selected Sampling Locations 

NOTES: 1. "&" indicates data loss due to instrument malfunction. 
2. "@. erroneous data collected. 



FACILITY: Fernald Environmental Management Report 
U.S. Depamnent of Energy 
7400 Willey Road, P.O. Box 398704 
Cincinnati, Ohio 45239 Hamilton 

SELECTED RADON DATA REPORT 

Monthly Summarv of Selected Samdincr Locations 

Monthly Averages 

074  NOTES: 1. "8,' indicates data loss due to instrument malfunction. 
2. "@" erroneous data collected. 

' *  . 
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MONTHLY PROGRESS REPORT 
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ENCLOSURED 

DRILLING/BORING LOGS 



CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON1222 EMISSIONS 

PERIOD ENDING JULY 31,1993 

ENCLOSURED 

SOIL BORING LOGS 

\ 
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2.0 fl  TOP OF RISER INNER W N  W 
MEASUREMENT NOTCH 
CONCR€lE PA0 

CEMENT: . 4 n. 

SAND PACK: 

2 7 - ?  Fr. 
SCREEN 

10.0 FT - 

1 (DEP 

TOP OF SANQ PACK: 

TDP OF SCREEN: P o  F 

N O E S  

I )  RISER PIPE IS E N  lo. 316 STAINLESS STEEL 

MATEqIALS USED 

SANO W P E  A N 0  CUANnTY I o  1 7 @ h-ff t XJ 4) WATER OEPTH AND M T E t 8 8 F T I ~  

AMOUNT CF CEMENT w..) e w I hJ PIPE WITH 0 . E  IN. SLOTS. 6) PARENTHESIS INOICATE CEPTH e€,: 1.2 

5) TOP OF CASING IS SECURE0 WITH A 3EYTCNlE PELLETS (S-GACLON BUCKETS) A/ f l  PIPE FLUSH-THREAOED JOINTS. 
aAGS cF vOLcuy GROy '1 &! *e 2) SCREEN IS E IN IO. 316 STAINLESS STEEL 

AMOUNT OF WATER USEO. "l X+C qw/o n5 
g n ~ s  3 Qra*5 $0 ' 3 DfJLf ~ / ~ . . r c / d - * r  7 )  WELL CASING HAS A PROECf lVE 

'ASK I GEOLCGIST/ENGINEER 

STAINLESS STEEL CAP 

GROUND L N E L  

COVER WITH PAOLOCK 

3) L W E R  EN0 OF SCRw Is CAPPED WITH 

t 



RVFS 

i PROJECT F 

r ,'. , 

PIEZOMETER INSTALLATION SHEET' ' - 
DATE 7-/,1-$,7 - $ME f p&,a FIELD ENG./GEO. K &/\e 

CHECKED BY .OAT€ PRCJECT NC. 50.03. a1 
80RING NO. +/(76h 
PIEZOMETER NO. Y/U66  

B O R E H O L E  D R I L L I N G  

- -  
DATE OF INSTALLATION 7 -/ 3- 93 - 

TYPE OF BIT 1Jn .- ._- - - 

RISER PIPE MATERIAL 3 / h  g&,-,. / .- 
RISER PIPE DIAMETERS: 

. .  . . .  . . .  
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- I PROJECT NAME 6 4 L. 1- $44 C k U 9  
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LORING NUMBER. 7 / 0  6 ,f I COOROINATES: 

:LEVATION: 

OATE COMPLETED: 7-9-p;r 

REMARKS DESCRIPTION 
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mmmpw I TI MEASUREMENT NOTCH 

1 -  

CEMENT: / (? m. 

VCLCLAY 
GROUT: 2% 0 FT. 

SCREEN: 

& Fi. 

I 

BO'ITOMOFCEMENT /,O FT f 

eOl-fOM OF 
PROTECTIVE WELL COVER: 2 . g  FT 

TOP OF 
EENTONITESEAL 37.0 F 

TOP OF SAND PACC y y o  f l  

TOP OF SCREEN 460 fl 

PIEZOMETER TIP  L C C  n 

BOFTGM OF aORING: / 3/15' r'; 

MATESIALS USE.: NOTES: 



PIEZOMETER INSTALLATION SHEET 
FIELD E N G J G E O . ~ ~ ~  & ~ P L  DATE 7-p-y; 
CHECKED BY .DATE 

/ 

. .  

DATE OF INSTALLATION -7 -$- y 3 

BOREHOLE O R I L L I N G  

PIEZOMETER DESCRIPTION 

RISER PIPE MATERIAL 7/& (i+u/trs s e x /  -- TYPE f l c ~ . f c ~ , ~ ~ , -  bk/( 
DIAMETER OF P6RFORATED SECTION A-/ RISER PIPE DIAMETERS: 

AVEFiAGE SIZE OF PERFCRATIONS I U I E  '* JOINING METHOD S L J ~  G1-f - f l u s h  
TOTAL PERFORATED AREA /!a / *;d 7 T44&DLd ! 

,* - 
RISER PROTECTIVE PIPE LENGTH 50 ' A THER PROTECTlOh Ade u c / (  COCCCA - 
PROTECTIVE PIPE O.D. /Lm UJ,  7 4  L O C K  

i -.\ 

(9. *' PROTECTION SYSTEM 

\ r I  

. .  115 
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INSTAWTlON O l A W  
MONITORING W R L  NO. 
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TOP OF RISER MA- FF 
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ltP -7 
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SLOTS q HOLES 0 SCREEN 0 L E ~ G T H  OF PIPE SECTIONS n/&- z 

AVE.?AGE SiZE OF PERFCRATIONS Ir"..,'YOINING '+ METHOD ma- 
TOTAL PERFORATED AREA NAY 

1 

PROTECTION SYSTEM c -. PROTECTION SYSTEM c -. 
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PIEZOMETER INSTALLATJON SHEET 

DRILLING METHOD 

DRILLING FLUID (SI USED: 
FLUID Wl FRCIM &# TO rcfR 
FLUID f y  FROM Hk T O T  

L PROJECTNAME 3 FIELD E N G J G E O .  &El‘ DATE ?-lo-- 
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owm MA AN END UP OR 



PIEZOMETER INSTALLATION S e m  
w-4'506 

OAT€ 
DATE 

PROJECT NAME C@c/ h r z  FtEFD ENGJGEO, 2-w 
BORING NO. PRCJECT NC. '50. 0 3, t e  CHECKED BY 

BOREHOLE DRILLING 

/ N O  3 x -  PA 7-2+93 

PIEZOMETER NO. 44 DATE OF INSTALLATION 7-28-73 

PIEZOMETER DESCRIPTION 

RISER PROTECTIVE PIPE LENGTH 
I PROT- 

. 

4 
4 







t 

-. . 

N / r  f7 TOP OF SCREEN 

6 

. I . .  , .  . .. 

c 



PRCJECT NC. 

BOREHOLE DRILLING 

- 

PIEZOMETER DESCRIPTION 

R I S E R  PROTECTIVE PIPE LENGTH A../? , OTHER PROTECTlOh x / / A  
PROTECTIVE PIPE 0 0. Ai?& .* 

TO P t 
TOP / 1 

i : 
? 

CE ABOVE/BELOW E L E VAT I ON 
B U N 0  SURFACE (yzt) 0 

ITEM 

TOP OF RISER PIPE \ 

c AJ / P  

8 m o M  /c , )  ' -  TCP BOTTOM 

BOTTOM 4 ;Ic .TOP BOTTOM 

I G R O U N D  S U R F A C E  

SAN 0 

GRAVEL 

PEEFORATE3 SECTION 

FIEZOMETER TIP 

BOTTOM OF i30RE.10~5 

G*ff'C S T E 3  INSTLL;ATION 

TOP BOTTOM I TOP BOTVM 

i TOP c/ BOTTOM f o p  8OTTOM 

TOP /b/( BOTTOM b/,, TOP BOTTOM 

A /.d 

/L- - 
/t /:.! 

, 



VISUAL CUSSIFICAT1ON. OF SOlLS 

Drillin? Contractor: Pennsvlvania DtlllinU SAA = Same As Above 
Drillin? Equipment : per; -a R - C ~  N / A  = N o t  Applicable 

Driller : 3% t ? ~ d  

* A l l  C Z l O r S  identified by the Munsell color Chart. 

Helper : rhwe-3 rFme#o/v Backqround = 
* Samples COllecEed per ASTH Standard Penetrarlon Test- B r  / 5 0 C P h  

Pfr : 0.0  rp4- , 



I I I 

SAA = Same AS Above 
N / A  = N o t  Applicable 

Background = 

DrLllLnQ Contractor: Pennsvlvanra Drrllino 
Drillinc Equipment : 

Driller : Tni i ~ d  

Helper : Taws / / V & n 5 0 W  - -  
t Samples collected per l3&- IUD- /53 

ASTM Stanaara Penetration Test. 
A l l  co lo r s  Laentlfied by the Xunsell color  Chart. 

t 

4) .’ o* 

a 

.A. .. ._ 



BOREHOLE CIAMETER. 8- :N. 

TOP OF SCREEN M4 n 

WA n 60lTdM OF SCREEN 

PIEZCMEFR TIP #w 

6 O F S M  CF BORING: 9- 0 



BOREHOLE DRILLING 

I BOTTOM OF PROTECTIVE F 

206 



207 



. .  



- -  
f 0  b 

17 G 

. .. 

. .  2 0 g 



F€FINALD RVFS 

BENTONITE 
SEAL 

, 
SANO PACR 

Fr 

M4 TOP OF SCAEEN: rYA FT 

BOTTOM OF SCREEN N A  F 

PIEZCHEFR TIP. d 4  .m 

. _ .  . .. .-- - I . ! . ' . : - = = '  ' 

210 









! 



! 

8OlTb(J OF SCREEN: Fr 

215 
. . I '  
C i L 



'I 

/ A  

, T o p  / / 5  - ~ BarrOM /2,.c= 
TOP BOTTOM & c / J  

I % TANCE AQOVE/BELOW ELEVATION 0 G UNO SURFACE ( W )  
A I f ,  

ITEM 
TOP OF RISER PIPE 

-- TCP BOTTOM 

'TOP 9 O W M  

- I '-!A 

I u. v 

BOTTOM OF'PAOTECTIVE PIPE I W A  

GROUNO SURFACE 

BOREHOLE FILL MATERIALS: I 

I 

I 1 

IOTTOM I 
8OTTOM I 1' 

TOP &b B O m M  h/!! - - -  -.- 
TIP I .  

GROUT/SLURRY 
BENTON I +E 
SAN 0 TOP BOrrCM 

TOP BOTTQM 

TOP BOTTOM 

I 

nn 1 

I 
~~ 

PIEZOMETER 

t 
- - - - - -  

GWL AFTER INSTALLATION I /I/// I 

I I b / A  ~ I 

I p. < BOTTOM OF BOREHOLE I 
. I  

WAS THE PIEZOMETER FLUSHEO AFTER INSTALLATION? YESO NO 0 
WAS A SENSiTiVlTY TEST PERFORMED ON THE PIEZOMETER? ,,YESO 
REMARKS 

t 

0-l c: 
0 LJ-v 

- 8 8  be I .  



c 

/ I  

'L 

'3 

I I 

OEgfftPTION 

I 1 

2 t A  

R E M A R K S  

- -  

/3T= do 





RVFS c 



FERNALD 
RVFS 

- .  

OESCRIPTION 



RI/FS c 

DESCRIPTION REMARKS 

, n , c r u  '- 0.6 



sa4 

V ?  
L 

r- , : 

S M  

I 

1. . , .  
b 



I 1 

CEMENT: n. 

VCLC'UY 
GROUT 3 . Y  fl. 

1 . .. ,.. . .. ... 
:.,, ."A,... . . >.  . ..... ... . 
. , .A,.  . . .  . 

ha TOP CF SANO PACK: 

TOP CF SCREEN: Jk n 

<, . . ! ... 

. .  
I:. . .  





VlSUAL CLASSiFiCATlON OF SOILS 

DRILLING ME u s  4 
I P A G E  OF 

J -  
b 
3 DESCRIPTION 
a -  ; 

R E M A R K S  

4.5 
9yr 

I t l  

/' 
.' i r l  





DRILLING ME 

c 

--. 

R E M A R U S  



u , E  
c 

45ccoo 

71, a 

' C  , 

-- 

OESCAlPtlON 

I u ,  

I hL 

M L  

I 

ShA I 5 ;- 

I R E M A R K S  

L . .  

I. . ' 

228 



RVFS 

iE I OF 

REMARKS 



F=SNALS 
RYFS 

.. 
t 

0 230 





VfSUAL CLASSiFlCATlON OF SOILS 

Of SCRlPf lON 

I d  P 
f 
> 
v) 

v) u 

CL . 
- 
ci 

1 

REMARKS 

2. s- 
a .C 

J 
3.5 

J.35 



T 

* 

vrf 
- 

I i 

I 

J 



VISUAL CuSStFlCATION OF SOILS 

l l i  I I 

I 

..;; ., 
. .  234 



\.. 

i 

lodl 

OEZEEllPTlON 

I I 

. ' .  

6) t a  35 

.:; ... 



OESCRIPTION 
I 

R E H A l K S  



FERNAU 
RVFS ' 

OESCRWTION 

c .  

... . 

I 



FESNALD 
RVFS 

- -- 4106 

OPSERIPTION 

SXA 
‘J/A 

3ac .k 
“ E s t  . 

I REMARKS 

1 

Same AS A 
Not ADDli 

‘ounc =.w 
.bove 
cable 

- 60 “PF’ 

c .#. . 238 



FERNALD 
RVFS 

t 

v 

3 3 =  ' r )  .* 

. .  . . .  
0 

3ac kcrzunc 
Test. 

YO - 



I 



. .  

161 .S 7 - 9 3  

c I 

.. I I ri .s 

T 

T 

OESCRlPTlON 

I 1  I 



.. 

c . .  

2 4 2  
*'. } .. . )  i 



.. '.. - RVFS 
'U c4 ', u 

. .  . .  
, .-_ 4706 PI E 2 0  M ETER I NSTALLATI 0 N SHEET 

- I 

# . .  



e FEFiNALDRVFS 

=N==pA I I L- 
f 

t 
4 

BENTCNITE 
SEAL: . N A  

t 

SANO PACC 

2l.O cy. 

SCREEN: 

&Q Fr. 

TOP OF SANO PACK. 143.0 Fr 

152.0 n TOP OF SCREPI: 

PIEZOMETER np: l 64 .C fl 

16q.0 F BOTTOM OF BORING: 

L 4 4  



I 

I 
I i I I 

I I 
I I i 

r ,  p ,  c 
0 245 





! 

, , I  I , 

+ 

BOREHOLE CIAMETEil. ?' '3. 

TOP OF SANO PACK I J k  Fr 

TOP OF SCREEN: rJn- F T l  

247 





I 

L 

I - 

I / !  
I l l  

I I I l l  



RVFS 

P R O T E * X I  0 N SYSTEM C' . - - .  

NA- RiSER PIPE MATERIAL 

RISER PIPE 9 l A M c E z ~ :  
.- 



l l l U  r ,  

t 

I CEMEM: UP- FT. 

SANO PACK 

NA- 7 

1 r  



RVFS c 

9 06-4- 

PI EZO METER 



FERNAID RVFS 

-mpu I 
I I I  

t -  

I' 

BOREHOLE DIAMETER:-'N. e, 

TOP OF 
/vff Fr 8ENTONlTE SEAL 

hff- = '  TOP OF SANO PACR 

N e  Fr TOP OF SCREEN: 



I 

t 7  

. . -  
_ .  - -  , ' J O E  e m  - _ .  . . L .  



P 1 E Z O M E X 3  DESCRIPTlON 

- .. - 

' ' 255  . .  

. .. 



I I . .  
. _  ._ ._ . . . 

,Ff d4- TOP OF RISER: 

- 4106 
MEASUREMENT NOTCH 
INNER WELL CAP 

wNcRmpA I 

BENTONITE 
SEAL 

SAND PACC 

LA Fi 

BOREHOLE OIAMETER '3 !N. 

Ff TOP OF SCREEN 

PIEZOMETER TIP: hlA- FT 

B O r O M  OF BORING: 5. 0 ,q 



I? 



. .  



. .  ; . ; . -  
I i ' I., .,. . . .I . 259 



WEZO METE3 INSTALLATION SHEET 

I M E T E ~  OESCillPTiON 

SIZE A//& - 
SIZE A.'P 



FEFiNALD RVFS 

/ / /  5-7 

INSTALLATION DUORAM 
MONITORING W NO. 

/VU TOP OF RISER: R 
MEASUREMENTNOTCH 
IWER W N  CAP 

I 

CEMENT: 1.0 IT. 

BENTCN, 
SW' 

t 

-7 
SCREEN: 

&FT. 1 1 & FT. 

TOP OF 
BENTONITE SEAL: 

n TOP OF SANO PAC)<: /?,,'m 





P 

PiEZOMETEFI INSTALLATION SHEET 

--.,--..e 

. _ . I  -. _ _  -- - - -  



VOLCUY 
GROUT: 50 f l  

BENTCNITE 

SEAL: GR- FT. 

SANO PACK 

i\lk ET 

S 

t 
/ 

BOREHOLE 3IAME7F% 3 'N 

J roEF 

I G f i  Fr TOP OF SCREEN: 

264 



FERNAtD 
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' FEFINALB 
RVFS 

 DRILLING METHODS: /= 
I 

OESCRlPTlON 

... . ~. 

SAA = Same A s  Above 
N/A = Not Applicable 

S a c k g r o u n d  = 



FERNALD 
RVFS 

4'ZOG .- 

I L 

I I I I I 
' . I )  rt .5 

DrlllLnp Contractor: Pennsvlvanla D r i 1 l i r . u  Drrlllna Equipment : SAA = Same A s  Above 
N / A  = Not  Applicable WWG c= 

Driller : Ro,,, i?- 
Helper : -2 Background = a.x WIT 

* Samples collected per ASTM S t a n d a r d  Penetrztlcn T e s t .  / D O  B Y  * A11 c z i o r s  iaentlfied by t h e  Munsell Color C h a r = .  

. :, 

267 



FEFINALD RVFS 
INSTALLAilON DIAGRAM 

# 4706. 
MEASUREMENT NOTCH 
INNER W E U  CAP 

I I  
CEMENT: f .  0 m. 

TOPOFSANOPACC f l  

/tl4 n TOP OF SCREEN 

F BOlTW OF SCREEN: hk 

MA F; PIEZCMETER TIP. 

SOlTCM OF BORING. /o.s = 

, .. : - _ -  . .  , . . .  . -  . 

. ., 



*ma r re- Y -8.; 
PIEZOMETER INSTALLATION SHEET 

r 
N A  TYPE /M- RISER PIPE MATERIAL 

OIAMETER OF PERFORATED SECTION h',, RISER PIP€ DIAMETERS: 

/LA LENGTH OF PIPE SECTIONS 

-- 

PERFORATICN TYPE: 0.0. 44 -1.0. MJ cn ?-/eT - - 
TOTAL PERFORATED AREA M A  

aL 

b 1 N I N G  METHOO #4 ,-. A V f 3 A G E  SiZE OF PERFCRATIONS 
4 '  

OATE 74'- - PROJECT NAME C P  LI r FIELD ENG./GEO. &LdT 
PRCJECT NC. 50- 0 3 . 1 8  
BORING NO. B / / O B 7  -. 
PEZOMETER NO. On OAT€ OF INSTALLATION 
BOREHOLE DRILLING 

- CHECKED ay DATE 

fv& .- 
I PROTECTIVE PIPE 0.0. WP . 

OTHER PROTECTlOh &A 

NCE ABOVEIBELOW ELEVATION 
r 7!!!P 0 OUNO SURFACE (Fr) 

MA 

ITEM 

TOP OF RISER PIPE 
f 1 

. .  



i .  .r i 

'I - 
L c 
- 
i 
&d 

Y 

7 

2 -f , u 
p: - 1  QESCRlPTlQN 

E *. 

R E M A R K S  



t 1 I ' i .  

27.1. 4 



47- _ .  c 



c 

I 

- 

- - 



---a186 
INSTAUATION &E '- 13 - 93 

m- 
FERNALD RVFS 

li09 7 0 1  P 
- 

4 T O P O F P R O T E W W C O M R .  nz) FT 
INSTALLATION OIAGRAM 
MONITORING WELL NO. 

T TOPOF RISER: NA 

MEASUREMENT NOTCH 
INNER W E U  CAP 

I 

%p L O " ?  1.5 

t 

I L  

i 

t ! 

2Cfi.EHCLE .::AM€?:= ' I  

. . ... . .. . . .. 

,. ---.. . --- 



I /  r l ;  1 

2 1  

- 
-. 
IL! 

- 
7 

c 
L! 

* 
u -  
a 

' .> 3 '  
Y -  
6 - 
G 
- 

G 

6 

OESCRlPTlON 

i.4 cs 

ii 

L ' i  



OESCRICTION 

276 



- 
c 

d- 

OESC%ICTIOW 

&,e .) ,LL  C Y  

S A 4  Y, 

f 7 7 . . '. ... 
.- >.., . . -  
{ ' I  . . .  



. 
. .  

. .  



. .. 

- 
CONCRETEPA0 . 

i 3  .,' '/CLCLAY 
G C t ' T .  

I 

I 

TOP OF 
M A  c BENTCNITE SEAL 

N A  7 TOP CF EPZEEN: 

279'1 





7 

OESCFllPtlOW 

r L u . r ; i  

281 - .  





FE3NALD RUFS lp.gj-rmnW DATE: 8 - 33 
INSTALLATION OMGRAM - m G I 4 f -  
MONITORING WQL NO. T O P O F P R 6 T E m ' I M U C W E R . .  NA FT 

Nfi T TOP OF RISER: 

MEASUREMENT NOTCH 
INNER W E U  CAP 

I I . 

I 

. 

TOP OF 
BEHTCNITE SEAL: #A c; 

TOP CF CAN0 P A C 4  MA r? 



- .  c 

P EZ o  METE^ 



VISUAL CUSSIFICATION OF SOILS 
t R r l  S 

OEStRtPIlON 

4 54 A 

b S A  4 I CL 

$44 I c L  

5 4  A cL I 

4 



FESNALD 
RVFS 

286, 



7-12- 73 FERNALD RVFS INSTAUATION DATE 

M NlTOAlNG W No. 
- H E I a T  . INSTALLATlONDlAGRAM 

TOPOFPR6lEOlVEWEUCOMR~ /Vd R 

CT 
TOP OF RISER: #h 

MEASUREMENT NOTCH 
INNER WELL CAP 

??A-SO -0% 

m e  J -r- I -  

CEMENT: M Fr. 

t 
TOP OF 

BENTdNllE SEAL A 4  n 

TOP OF SAND PACK- NA fl 

TOP OF SCREEN Fr 

B O F C M  CF 20RING. 



C .  

DRILLING FLUID ( S )  USED: 
FLUID FROM N A  TO /1/A 
FLUID /cf& FROM Na TO n/A 

' FERNALB 
RVFS 

CASING SIZE (SI USED: 
SIZE N d  FROM /t/A TC A& 
SIZE FROM Ntl- TC 

c 

._, 

PIEZOMETER INSTALLATION SHE€+ 

OTHER PROTECTlOh Nrc RISER PROTECTIVE PIPE LENGTH ' MA 
PROTECTIVE PIPE 0.0. QLM 

L 

PROJECT NAME C W 5 FIELO E N G J G E O .  p/LLy DATE 7-12? 
PRCJECT NC. so- 0348 

PIEZOMETER NO. NA DATE OF INSTALLATION 

CHECKED B Y  DATE 
BORING NO. ( ? A - J A - o ~  I / /  SL p. . 

ITEM 

TOP OF 2ISER PIPE 

GROUND SURFACE 
BOTTOM OF PROTECTIVE PIPE 
BOREHOLE Fl LL MATERIALS : 

G R O U T / S ~ U R R Y  

BENTON I TE 
SAND 
GRAVEL 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTEi7 INSTALLATION 

BOREHOLE D R I L L I N G  

E LE VATIO N 
0 

OISTANCE ABOVE /BELOW 
GROUND SURFACE (W ) 

w 
0.0 

N 4  

TOP 6-0  B@TTO!M G, TCP BOTTOM 
TOP ,VYL BOTTOM MI -TOP BOTTOM 
TOP NA BOTTOM Top BOTTCM 
TOP N# BOTTOM r / a  TOP BOTTOM 

TOP NrQ BOTTOM TOP 8OTTOM 
&A 

L O  

ALA 

/+- TYPE @FBI+ - Ad- GRILLING METHOO 

r 

TYPE vi? RISER PIPE MATERIAL w -- 
DIAMETER OF PERFORATED SECTION n/d RISER PIPE DIAMETERS: 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
WAS * SENSlTlVlTY TEST PERFORMED ON THE PIEZOMETE37 

YES 0 
Y E S g  

NO f7J 
NO @ 



. '289 



PROJECT NAME c/? d s-) PU4 ( -E 7 FIELD ENGJGEOJZ F p,u,rx OATE 1 5 ~ -  
PRCJECT NC. me b ? . / /  CHECKED BY OATE 
BORING NO. // 2 0 x  c .  

PIEZOMETER NO. /u /9 OATE OF INSTALLATION 

BOREHOLE DRILLING 
DRILLING METHOD 

@RILLING FLUID (SI USED: 
, <,@ / T W  

FLU10 L/A FR@M h , / d  

FLUID hh FROM /v 1 4  TO h k s  

5& I .</!C& - TYPE CIFBIT 

CASING SIZE (SI USED: 
SIZE ~ 1 3  FRCLM ,VI!! TC ~ . / n  

SIZE W / d  FROM T C h / / -  

h/ /A 

N/R - I .  0. A.’+‘ . 

TYPE AJ/t RISBR PIPE MATERIAL 
OIAMETER OF PERFORATED SECTION A/& 
PERFORATICIN TYPE: 0.0. 

RISG PIPE OIAMETERS: 

’SLOTS HOLES 1 SCREEN LENGTH OF PIPE SECTIONS /c/ L: 
AVEilAGE SIZE OF PERFCRATIONS N / A  
TOTAL PERFORATED AREA m/q ._ *> 

/u/4 

J 4 -  

I I 0 T4NCE A80VE/EElOW 
&ObND SURFACE (‘FTl ITEM 

r 
RISER PROTECTIVE PIPE LENGTH 
PROTECTIVE PIPE 0.0. 

/L. / b  L+y’,.4$, OTHER PROTECflOh 

c 1 - 
N/! !  

ht/A 

TOP OF RISER PIPE 

. GROUND SURFACE 0.0 
BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 

GROUT/SLURRY TOP c) B m o M  7 
SAND TOP I BOTTOM 

BEN TON I T E TOP /I& BOTTOM /c./A 

GRAVEL TOP ’, BOTTOM ,~ 

PERFORATED SECTION TOP /L ,(q BOTTOM w(4 
PIEZOMETER TIP j ,  

BOTTOM O F  BOREHOLE r- 
G N L  S T E 2  INSTALLATION Ad I+ 

EL €VAT ION 
0 

TCP 

*TOP 

TOP 

TOP 

TOP 

- 

BOTTOM 
BOTTOM 

BOTfCIM 
BOTTOM 

BOTTOM 

W A S  7l-E PIEZCMETE3 FLUSHED AFTER INSTALLATION? YES [7 
WAS ,I SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S O  NO 0 

290 
. .  



CEMENT: 



c 

VISUAL CLASSIFICATION OF SOILS 

. .  

' " 2 9 2  



. .  

- I 

h 4 
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7 I 

c 

RISER PROTECTIVE PIPE LENGTH AJLWJ 'c- OTHER PROTECTlOh W C W K  

PROTECTIVE PIPE 0.0. +/+ 
i 

$0~6 P I EZ o M ET E R' I N-s T A L L AT I o N s H E ET 

P 
L 

K O K T A N C E  ABOVE/BELOW E L E VAT I 0 N 
GROUND SURFACE (FT) 0 I T E M  

TOP OF RISES PIPE h/, 4. 

GROUND SURFACE 0.0 

aOTTOM OF PROTECTIVE PIPE h L +  
BOREHOLE FILL MATERIALS : 

GROUT / SLURRY TOP 6@TTOV 5- TCP BOTTOM 

BENTON I T E TOP f i ~ d  BOTTOM &.d 'TOP BOTTOM 

SAN 0 TOP BOTTOM TOP BOTTC'M 

GRAVEL TOP I f  SOTTOM f )  TOP 8OTTOM 
3ESFORATE3 SECTION TOP /+q BOTTOM / C / / A  TOP 8OTTOM 
PIEZOMETER T IP  I 

c - 
PROJECT NAME LR u~ 1 .  &.4AG - .  / I  FIELD ENG./GEO. /3E h/,LcGK DATE / Y d k L  

JORING NO. . _  //Lc 5 

BOREHOLE DRILLING 

~ R C J E C T  NC. co- 6, - id CHECKED B Y  DATE 

PIEZOMETE3 NO. L//d DATE C F  INSTALLATION // JvUkS-7 

DRILLING METHOD kXlAJ.3 & J M / Z  TYPE OF alT - M A &  . 4ornF4  
I DRILLING FLUID (Si USED: 1 CASING SIZE (SI USED: 

PIEZOMETER DESCRIPTION 

TYPE L 8 v j z  
DIAMETE9 OF PERFORATED SECTION &/!4 
PERFORATION TYPE:  

SLOTS 0 HOLES 0 SCREEN 0 
AVEFUGE SIZE OF PERFCRATIONS P \ / h  

TOTAL PERFORATED AREA ) A  
r. 

RISES -- PIPE MATERIAL mn?A 

k/$ , 

RISE3 PIPE DIAMETERS: 

0.0. .A;h I .  0. e b  . 
LENGTH OF PIPE SECTIONS 

3OINING METHOD Ph- 
..\ j 

I t @OTTOM OF SOREtrOLE I c I 
1 

I J I t G'NL A i T E 8  INSTALLATION 1 I 
YES 0 
Y E S O  

N O B  
NO 



F i  
INS 1 A L I A  1 ION DIAGRAM 
MONITORING WELL NO. 

// 203 

*NcRmpM I 
MEASUREMENT NOTCH- '7 

~ I t  
I' 

I 

CEMENT: b.b FT. 

VCCCLAY 
GGOUT: eh FT. 

BENTONITE 
SEAL b b  7. 

SCREEN: 

~ FT. 

I I 

I 

EOlTOM OF 
PAOTECTlVE WELL COVER /J/d FT 

TOP OF I 

I TOPOFSANOPACK. /cr jd m , 
TOP OF SCREEN: h!, Fr 

BOlTOMOFSCGEEN .&I4 FT 

295 . .  
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REMARKS 
I 

297 
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J G  METHODS 
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I NOTES 
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3 
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FERNALD RVFS INSTALLATION DATE: 7 INSTAUATION DIAGRAM 
MONlT ING W NO. H E W  

FT TOPOFPROTECrnrr MUCOMR. 3.h 

TOP OF RISER 2.m CT 

MEASUREMENT NOTCH 

INNER WELL CAP 

570& 

I' 

CONCRETE PAD d l  

i CEMENT \,c E. 

------+ 

1 1 ' .  
TOPCCSCREEN: 7\y-, (-? FT i 

j 
; 

i 
i 
! 

i 

NOTFS 

I 

. . .. - 1 ,  -- , . . . .  4 



DRILLING METHOD c&\ t\pcA 
DRILLING FLUID (SI USED: 

FLUID FR@M c ) . m e T O  - ( Q . s t  
FLUID FROM TO 

TYPE OF 61T C\>L,\’ \\ 6 \* - 
CASING SIZE IS) USED : 

S I Z E Q . ~ \ R F R @ M O . Q  TC 

SIZE FROM TC I 

TYPE p\fi\\ p,c. \\= \\ \\\ 

S L O T S ~  HOLES 0 SCREEN 0 
OIAMETER OF PERFORATEO SATION Q.c,i,\ 
PERFORATION TYPE 

AVE3PGE SIZE OF PERFf9ATIONS c,c\c, \ n  
TOTAL PERFORATED AREA c, Q+ 

YES 13 
YES n 

L 

RISER .- PIPE M A T E R I A L ~ ( Q ~ ~ , \ \ \ \  -r.r -*g, - -  
RISER PIPE DIAMETERS: 

0.0. N3\. 

JOINING METHOD \\\ y. h -A\% 

I 
i 

- - 1 .  0. q,p \I I, 

- 1 0 . 0  H 
LENGTH OF PIPE s E c - % i W  \-K, P , Y L  , \ - *  

1 \ 
. d  

. .. 

RISER PROTECTIVE PIPE LENGTH 5.0 S\ 
PROTECTIVE PIPE 0.0. \!3\Sun 

OTHEFZ P R O T E C T l O h h . Y d 3  k C \ M m  
\\\ W S ! !  k 

ITEM 

TOP OF SISEFZ PIPE 

GSOUND SURFACE 

DISTANCE ABOVE/6ELOy  E L E VAT ION 
GROUND SURFACE CF.t‘, 0 

t 

0.0 ’ 
9OTTOM OF PROTECTIVE PIPE 

BORE9 5, F&L MATEFilALS: E\ + 
GZOUT /SLURRY 

BEN TON I T E 
SAND 

GRAVEL 

PESFORATED SECTION 

PIEZOMETER TIP 

SOTTOM OF SOREiiOLE 

G;VL AFTE3 INSTALLATION 

2 ,% 
\ \  0 

TO P B@TTOU7’,k TCP 8OTTOM 

TOP \ \A BOTTOM \ \ \  -TOP eOTTOM 

TOP qq %, BOTTOM \ n o  TOP BOTT@M 

- - 

TOP N\ BOTTOM \\A TOP BOTTOM 

TOP %’,.(?) BOTTOM \m,,Q TO P BOTTOM 

.e, 
is\. n 
\\Q, 3- 



c 



=E3NALc 
- Rf/FS 

4706. VISUAL CLASS1FICATION OF SOILS 

c 

i 
LLj' i 
i- 
i 

i 1 

I 
!- 
I 
! 

r 
I 

L 

r 
- - 

I- 

6 
6 

- 3 





V L  
FERNALD RVFS iNSTun& DATE: 23 J ( fL5 '3 
INSTALLATION DIAGRAM - nEKiwT 
MONITORING WELL NO. ToPoFPAOIE-r t 

c 

BENTONITE 

SEAL Fr. 

SANO PACC 

f q A  FT. 

SCREEN 

PA& Fr. 

I 

Fi 00TTO.i OF CEMENT: 

BOlTOU OF 

TOP OF 
BENTmITESEAL- Fr 

TOP OF SANO PAC)<: /IJ /z Fr 
I 

Fr TOP OF SCREEN 

N O T $  



c 

. FMNALD 
RVFS 

-... 
I 

OTHER PROTECTIOh N / A  RISER PROTECTIVE PIPE LENGTH @/A 
"//3 

DISTANCE ABOVE/BELOW ELEVATION 
GROUND SURFACE (m 0 

ITEM 

m .  /c /A TOP OF RISER PIPE 
I .  

GROUND SURFACE "tg 0.0 

BOREHOLE FILL MATERIALS: 

/A BOTTOM OF PROTECTIVE PIPE 

0 -- 
TOP BOTTOM TCP BOTTOM 

BEN TON I T E TnD BOTTOM N/' BOTTOM 
BOTTOM 

-PERFORATED SECTION TOP /"/R BOTTOM U -  TOP EOTTOM 

GROUT /SLURRY 
i 
I 

-TOP 

. v r  /A  BOTTOM /Y/A TOP BOrrCIM 
GRAVEL TOP A///3 

4, 
1 6 . T  
?, 25- 

PIEZOMETER TIP 

BOTTOM OF BOREHOLE 

NO 0 
WAS A SENSJT~VJTY TEST PERFORMED ON THE PIEZOMETER? YESO N O 0  

THE 

REMARKS 

FLUSHED AFTER INSTALLATION? q . 4  y ~ s a  

I SAND 



C 

Drilling Equipment : 4Vcf12 N / A  = Not Applicable 
Driller : T ~ F G  8 e w ~ u - V  

Backaround = 
E a -  : LOCP- 
N r  = O . O / ~ ~  

Helper : wrf i~  L,mtmU 
Samples Collected per ASTM Standard penetratron Test- 

* All Colors. identified by t h e  Munsell.color C h a r t -  
-.  . 

VISUAL CUSSFtCATlON OF SOILS 

h 

m " 3  

c 

GLLING METHODS: 

IOJECT NUMBER: - 0 3  I (0  (PROJECTNAME: C R W  5 
IRING NUMBER: //of3  COORDINATES: Q A f E :  7 -  2 & - f 3  
.EVATION: GWL: Death OateiTirn8 D A T E  STARTED. 7-22- 9 3  - .  
rGlNEERlGEOLOClST DIDm h t 8 m m *  I D A T E  COMPLETED. 7-73-93 

PAGE 

' REMARKS DESCRIPTION 

L 

5 M  : 

SAA = Same As Above I 

321 4 



FESNALD 
RVFS 

. .  

OCSCRIPTlON 

t 1  I I I I L - 1 I I 
\ori.s 

Drillin9 Contractor: Pennsvlvania Drillinu SAA = Same AS Above 

Drilling Equipment : A v r r f l  N/A = Not Applicable Driller : T&C 8-f 
Helper : FNug Lrw-raJ Background = 7-23 - 93 

* Samples collected per ASTM Standard Penetration Test. B~ I go 
* All colors identified by the Munsell.color Chart. CP- 

M r  .- 0 - y  P)m 
, .01." 4 6  

4 .  322 
t' . 
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INNER WELL CAP 

*NcRmpw I 
MEASUREMENT NOTCH- 

CEMENT /- 0 F;. 

BENTONITE 
SEAL FT. 

SCREEN: 

z 

I.,-. I 

7 
BOlTOMOFCEMENT: FT I 

BOTTOM OF 
PAOTECTWEWOICOVE'r: Cy 

TOP OF 
B E N T W i E  SEAL Il/iQ F 

TOP OF SANO PACK: FT 

'.TOP OF SCREEN: 
4 

F - 

ao?ToM OF SCREEN: Ni4 Fr 

:- , . 



+OF. 9 
PIEZOMETER INSTALLATION SHE'ET I 

DRILLING METHOD /i%GGc'./iL 

DRILLING FLuIO (s) USED: 

c 

TYPE OF BIT - 4 6 0 W  

CASING SIZE (SI USED : 

PROJECT NAME CRLJ 'S- 
PRCJECT NC. 5 a A 3 t  18 
BORING NO. /(O? 3 
PIEZOMETER NO. Ma 

TYPE RISER -- PIPE MATERIAL uc/& 

PERFORATICN TYPE: /v;rF 0.0. @?-- - 1.0. M A  . 

SLOTS 0 HOLES [7 SCREEN 0 LENGTH OF PIPE SECTIONS / A  

AVERAGE SIZE OF PERFCRATIONS JOINING METHOO Nh 
TOTAL PERFORATED AREA N A  

DIAMETER OF PERFORATED SECTION -&.% RISER PIPE DIAMETERS: 

i 

PROTECTIVE PIPE 0. D: W k  c 

ITEM 

TOP OF RISER PIPE 

GROUNO SURFACE 
1 - I EOTTOMOF PROTECTIVE PIPE 1 n/L4 

DISTANCE M O V E  /BELOW ELEVATION 
GROUNO SURFACE ( C r )  0 

B. ' 0.0 1 
M& 

I BOTTOM 
O ~ O  

TOP 1-0 
B ~ -  /-a 
BCrTT0.U 7 . ~  I'CP 

TOP I BOTTOM rt;/c 

TOP &A I BOTTOM W4 

-TOP BOTTOM 

TOP BOrrCM 

GRAVEL 

PEZFORATED SECTION 

TOP /v+ BOTTOM d 4  TOP I BOTTOM 

BOTTOM TOP hA9f BOTTOM uii TOP 





FERNALO 
RVFS 

c 



f p -  ?7ufLg 

BENTONITE 
SEAL M A -  Fr. 

SAND PACK: 

bJR Fr. 

c 

SCREEM I 
& Fr. 

I t  1 

SANO TYPE AN0 CL'ANnN: UfI- 
3ENTONITE ' E L L Z S  (5-GALLCN BUCKETSI: hlk 

! 

TOP OF 
BENTONITE SEAL N/s- FT 

TOPOFSANOPACK: hlk FT 

TOP OF SCREEN: NBr n 

B O l T W  OF SCREEN: M A -  F 




